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Science Education 


REPORT OF COMMITTEE ON SECONDARY SCHOOL 
SCIENCE OF THE NATIONAL ASSOCIATION FOR 
RESEARCH IN SCIENCE TEACHING 


:. 


This report is based on the findings of 
a questionnaire on practices and points of 


INTRODUCTION 


view in secondary school instruction cover- 
ing grades seven to twelve inclusive. It was 
prepared by Ellsworth S. Obourn, John 
Burroughs School, St. Louis, Mo., and was 
submitted to about one hundred highly 
selected specialists in the field of secondary- 
school science teaching. This group in- 
cluded all of the N.A.R.S.T., 
supplemented by a few selected curriculum 
specialists. 
the questionnaire was 79. These responses 
were carefully tabulated and the results of 
this tabulation are found in the summary 
which follows this introduction. 

The questionnaire is made up of nine 


members 


The number of responses to 


“ach =sub-divided into 
The main are: 
(1) General Philosophy, (II) Psychology 
of Learning, (III) Objectives of Second- 
ary School (IV) Criteria and 
Principles for the Selection of Content and 
Activities, (V) Organization of Content 
and Activities, (VI) Methods of Instruc- 
tion, (VII) Evaluation of Learning Prod- 
ucts, (VIII) Materials 
and (IX) Miscellaneous. The total ques- 
tionnaire consists of 146 separate items. 


main divisions, 


lesser items. divisions 


Science, 


for Instruction, 


The materials for the questionnaire were 
selected from several sources: books on the 
teaching of science, articles appearing in 
the literature of the field, and published 
and unpublished theses. In some instances 
the statements were taken directly from 
the source material and in others they 
were rephrased to meet better the purpose 


223 


ose 


of the study. In cases where any changes 
were made, rewording was done carefully 
to avoid any wrong meaning or changed 
emphasis of the issue. 

2 


~. 


RATING THE QUESTION NAIRE 


Rating of the items was made on a five 
l, 
implying great importance, to 5, denoting 
unimportance. | Complete 

the checked 
column of the questionnaire. 


point scale. This scale ranged from 
disagreement 
in the “X” 
A “Y” col- 


umn was used for checking if the checker 


with issue was 


did not understand the exact meaning of a 
statement. 

There was considerable disagreement 
among the members of the committee as to 


uae 


column in mak- 


the relative weighting of the column 
ey 


lf assume that 
the marking scale of 5 to 1 is based on the 


and the place of the 
ing weighted graphs. we 
standard deviation of a norinal probability 
curve, then there seems to be no statistical 
“x” — It 


was therefore thought best by the chair- 


place for the and columns. 
man to present the raw figures and to 
designate certain significant findings that 
would be unchanged by any weighted in- 


“Xe wy 


The findings represent strictly the opin- 


terpretation of the and columns. 
ions of competent specialists in the field of 
secondary-school science teaching with re- 
spect to better practices. It is in no sense 
an indication of what the majority of sci- 
ence teachers think should be better prac- 
tices nor what they are doing in their 


classrooms. It should be used, therefore, 


purely as a starting point, or possibly a 
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check list in evaluating science teaching 
practices. 


3. FINDINGS COMPARED WITH EARLIER 
STUDY 

A comparison of these findings with an 
analysis of a study made by the chairman 
of the committee is interesting.' In this 
questionnaire answers came from over 350 
representative junior- and _ senior-high 
schools in all parts of the United States. 
Although the junior-high-school teachers 
place much emphasis on exploratory ex- 
periences, the senior-high-school group do 
not rate this objective so high. Both groups 
rate high behavior adjustments toward 
the more practical aspects of life. Senior- 
high-school teachers are considerably more 
concerned than those from junior-high 
schools with abilities which will place em- 
phasis on the phases of scientific thinking 
as well as on attitudes or traits which may 
be termed scientific. The power of inter- 
pretation is not considered so important as 
the power of observation by the junior- 
high-school group. The spirit of inquiry 
is stressed more in the junior-high school 
than in the senior-high school. In develop- 
ing appreciations the place of natural law 
and the oneness of nature are rated highest 
although few teachers place great emphasis 
on any of the appreciations outlined in 
Under the 
acquisition of ideals and habits, the junior- 
high-school teachers stress interest in the 
further study of science, interest in nature, 
and in healthful living. This last group of 


the committee’s questionnaire. 


habits also receives emphasis from the 
senior-high-school group. By far the 
greatest emphasis is placed by both groups 
on the acquisition of useful, general infor- 
mation and practical understandings which 
come from contacts with science, while the 
senior-high-school persons rate highest of 
all the propaedeutic function. These dif- 

1 Hunter, G. W., and Knapp, R. A. “Science 
Objectives at the Junior- and Senior-High-School 


Level,” Science Education, 16: 407-416; October, 
1932. 


[ VoL. 22, No. 5 


ferences of opinion certainly ought to be 
taken into consideration, especially in rela- 
tion to the teaching of science at the junior- 
as contrasted to teaching and learning at 
the senior-high-school level. 

It is suggested by the Committee that a 
follow-up should be undertaken to deter- 
mine what classroom teachers (rather than 
supervisors) think are good and bad prac- 
tices and what they actually understand 
these practices to mean. Also an excellent 
study to follow this report would be an 
evaluation of the actual activities in the 
science classrooms to determine how they 
check with the teachers’ ideas with respect 
to good practice and with the reports of 
the questionnaire as summarized. 


4. PROBLEMS SUGGESTED 


Some of the problems suggested by the 
questionnaire ought to be the object of 
widespread study. For example, we have 
no scientific way of arriving at valid objec- 
tives although many have been presented 
in the field of science at different grade 
levels. We need definite studies to deter- 
mine the type of student activities which 
would bring about achievement of objec- 
tives at these different levels. More work 
is needed in the field of objective testing, 
especially tests on abilities to make reason- 
able generalizations from experimental 
data, in the planning of experiments, and 
in the application of scientific generaliza- 
tions to new situations. We need studies 
in different environments to determine 
what grade placement of subject matter is 
best fitted for those environments. We 
need to know to what extent we can ex- 
pect “scientific thinking” on the part of the 
lower I.Q.’s in our classes, and we need 
greatly to have experimental work done in 
our state controlled secondary schools as 
well as in the experimental schools con- 
nected with teachers’ colleges, for the rea- 
son that the latter do not show true pic- 
tures of the cross sections of the clientele 
of the secondary schools in a democracy. 
The above are only a few of the studies 





Oct., 19 


that ov 
position 
ence te 

In tl 
low, th 
type re 
as 95 p 


Ocr., 1938] 


that ought to be made before we are in a 
position to determine what is best in sci- 
ence teaching at the secondary school level. 

In the questionnaire and results that fol- 
low, the statements printed in bold faced 
type represent items which were weighted 
as 95 per cent or over, agreement by those 
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answering, based on the five-point scale. 
The statements printed in italics had more 
than 10 per cent of those answering in 
complete disagreement with the issue. (But 
in this estimate no account could be taken 
of weighting, because these individuals were 
outside the weighted probability curve. ) 


QUESTIONNAIRE ON PRACTICES AND POINTS OF VIEW IN 








io —— 


I. GENERAL PHILOSOPHY 


1. Science in the secondary schools shall be con- 
sidered as: 

1. An area of knowledge. 

2. A method of thought and precedure. 

3. An attitude of mind. 

4. A living experience. 

. The implications of science in modern civilization 

demand that: 

1. More time shall be given to science in the 
secondary school. 

2. Secondary school science content shall be 
modified from present practice to include 
materials of greater social significance. 

3. The methods of teaching should be mark- 
edly altered toward greater emphasis on 
attitudes of mind, methods of thinking and 
working, and the social implications of these 
aspects. 

3. Science can contribute to the orientation of 
students in ail the basic relationships of life; for 
such contributions to be effective the science cur- 
riculum must be profoundly reorganized and the 
experiences of youth in this area must be widened. 

4. Secondary science is but one phase of a con- 
tinuing process of education which begins 
early in life and continues for many through 
college. Hence there is need at all levels for 
constant integration and articulation, not only 
with the other aspects of science education, 
but with the other phases of general education. 


Il. PSYCHOLOGY OF LEARNING 

Guiding principles for instruction in secondary school 

scieuce suggested by modern psychology are: 

1. Experience with natural phenomena and the 
applications of science shall lead to the formu- 
lation of conclusions related to those broad 
generalizations which have the largest appli- 
cation in human interests. 

. The problems and situations through which 
the learner attains the objectives sought shall 
duplicate as nearly as possible real life 
situations. 


ty 


nN 


59 


19 
20 
19 


10 


6 


->h.wn 


w th 


w 


or 


nN 


= 
—) 


WwW 


th 


w 








226 ScIENCE EDUCATION [Vor. 22, No. 5 Oct., 19. 








3. Motivation in learning is promoted by the 
understanding by the learner of the signifi- 
cance of the thing in which he is engaged and 
the satisfaction which it brings to him when 
completed. 60 | 10 2 1 


| 
. A problem solving approach in secondary 
school science should be regarded as the best 
means of realizing outcomes of scientific 
methods and the understandings of the gen- 
eralizations of science. 53 | 3} 
. The applications of generalizations to new 
situations should be an integral part of the 
learning procedure. 58 | 14 4 3 3 0 0 
The applications of methods used in problem 
solving in science should be made in new 
situations as an integral part of the learning 
procedure. 48 12 9 1 a | 


III. OBJECTIVES OF SECONDARY SCHOOL 
SCIENCE 
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| 
Objectives include not only the ultimate and imme- | 
diate, but also the general and specific. 

| 





1. The objectives for secondary school science shall | 
be stated in terms of the big ideas or generalisa- | 
tions found in the writings of specialists in the 
various fields of science. | 16 | 10 12 | 14 4 | 13 3 

2. The objectives for secondary school science shall | 

be stated as behavior adjustments which the youth | | | 

of today, as well as the adult, is called upon to 

make both in the intellectual and practical aspects | 

of life. | 36 ps 6 4 71 <€ 7 

3. An objective for secondary school science shall 
be to provide an exploratory experience which | 11. 

| 
| 





will be helpful : 
1. In the election of later courses in science. 14 | 18 | 26 
2. In the selection of a vocation. 13 | 24 | 24 
3. In the acquisition of new fields of interest. | 32 | 26 | 14 
4. An objective of secondary school science shall 
be the mastery of those knowledges which are 
functional in aiding the individual to adjust 
himself in a more satisfying manner to the : 
world about him. 54 vif 0 3 0 0 2. 
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5. An objective of secondary school science shall 
be to impart certain abilities to the student 
such as: F 
1. Reliance on facts. 48 17 3 6 3 ] 0 . 
2. Power of interpretation. 48 | 13 8 4 2 0 2 
3. Power of observation. 47 14 6 4 2 0 3 
4. Ability to evaluate data. 50 13 8 1 3 0 1 
5. Ability to think scientifically. 60 8 1 2 3 0 1 4. 
6. An objective of secondary school science shall 
be to develop certain scientific attitudes or 
traits in the learner such as: . 
1. An objective attitude toward facts. 60 8 2 3 3 0 0 7. 
. Freedom from dogma and superstition. 61 8 a 3 3 0 0 


? 

3. Tendency to hold conclusions as tentative 
and to suspend judgment until facts are 
secured. 63 
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IV. 


8. 


10. 


11. 


4. Willingness to revise one’s opinions if the 
evidence warrants. 

5. To have a spirit of inquiry. 

6. A conviction of the universality of the cause 
and effect relationship. 


. An objective of secondary school science shall be 


to develop appreciations for such as the following : 


1. The contributions of the scientific mind. 

2. The contributions of science to mankind. 
3. The great men of science. 

4. Expert judgment. 

5. Nature. 

6. One’s responsibility in the world. 

7. Natural law. 

8. The importance of quantitative thinking. 
9. Man’s place in the universe. 


10. Possible future developments in science. 


An objective of secondary school science shall be 

to develop in pupils: . 

1. An interest or desire for investigation in 
science. 

2. An interest or desire for scientific reading. 

. An interest in pursuing the study of science 
further. 

4. An interest in nature. 

5. An interest in vocational fields. 


. An objective of secondary school science shall be 


to assist pupils in the study of specialized fields 
in which they have become interested. 

An objective of secondary school science shall be 
to train students for certain scientific vocations 
such as laboratory assistants and technicians. 

An objective of secondary school science shall be 
to train for the wise use of leisure time. 


CRITERIA AND PRINCIPLES FOR THE 
SELECTION OF CONTENT AND ACTIVI- 
TIES 


. 


we 


Content for secondary school science shall be 
selected for the various levels with some 
reference to its difficulty. 


. The selection of science content for the various 


levels of the secondary school shall be based 
upon valid studies of children’s interests on those 
levels. 


. Science content for the various secondary school 


levels shall be selected on the basis of the find- 
ings of studies of life needs in modern society. 
(The consumer needs.) 


. Content for the levels of secondary school science 


shall be selected with reference to the possi- 
bility of organizing it into worthwhile problem 
situations. 


. Content for the science courses of the secondary 


school shall be selected with reference to its 
ability to contribute meaning and understanding 
to the major interpretative generalizations of 
science that have largest application in social 
relations. 
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. Content shall be selected with special reference 
to the local environment. 10 | 2 | 23 9 


uw 
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. Content shall be selected in part with reference 
to the findings of studies of the science found in 
the public press, current magazines, and com- 4. 
monly used textbooks in the various courses. 9 | 27 | 2 10 3 0 l 

8. Selected content shall be practical and imme- 

diate rather than abstract and remote. 31 24 14 1 3 1 4 5. 

9. Learning experiences shall be selected with refer- 

ence to the opportunities which they afford for 

making use of the various steps of the scientific 

method of solving problems. 34 | 21 9 | 4 5 2 

Learning experiences shall be selected with 

respect to their ability to build meaning and 

understanding for the elementary generaliza- 
tions of science which have largest social | 

implications. | 36 | 27); 5] 3 3 1 2 

11. Content shall be selected with reference to its | 

universality and probability of permanence in 

modern civilization. Bia; #2@in 
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12. Content shall be selected with reference to its 
ability to correct mistaken notions and super- 
stitions. 32 | 


ho 
Loe) 


10 





13. Content shall be selected on the basis of the judg- 
ment of laymen as to the value of certain prin- | 
ciples and topics of science in modern life. 5 | 13 | 30 | 13 8 8 | 0 

14. Learning activities shall be selected which 
offer opportunity for students of varying 
interests and capacities. 8; 9 8 1 3 0 0 

15. Content shall be so varied in its selection as 
to provide ample exploratory experience in 10 
the knowledge and methods of thought and ; 
procedure of the major fields of science. S| 2 10 3 3 0 l 

16. Opportunities shall be provided which afford 
students the means of judging and measuring | 11 
their progress toward the objectives sought. 38 | 20 10 2 4 0 ; 

17. Activities shall be selected which provide 
opportunity for the exercise of the creative 
abilities of youth and for the joy, romance, 
and adventure that discovery and invention in | 
science afford. 49 20 3 1 4 1 l 12 

18. In so far as possible, learning activities that 
call for direct, concrete, first-hand, experi- 
ences shall be selected. 

19. The courses on the various levels of secondary a 
school science shall consist of a series of 
physical and mental activities that shall lead 
to those knowledges, skills, interests, and atti- 
tudes essential to desirable mental and prac- 14. 
tical adjustments to the environment. 


V. ORGANIZATION OF CONTENT AND 
ACTIVITIES 

1. The content of secondary school science shall be 

organized around the major interpretive gen- 

eralizations of science as found in the writings 

of the most competent interpreters of science. 22 | 14 | 21 > 3 7 J 
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2. The content of secondary school science shall be 
organized around worthwhile projects, initiated { 
and carried through by the students. 15 17 
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3. The content of secondary school science shall be 
organised around topics and sub-topics which 
have logical sequence with respect to the laws 


and principles of some specialised science. 5 8 17 10 14 17 3 
4. The content of secondary school science shall be 

organized around large units each representing 

some major aspect of the environment. 28 | 29 8 3 4 3 2 
5. The content of secondary school science in the 

junior high school shall be organised as an inte- 

grated part of a composite including other areas 

of knowledge on the same level such as Social 

Studies, Mathematics, ete. 18 18 17 6 8 9 2 
6. The content of secondary school science in the 


senior high school shall be organised as an inte- 
grated course covering one or more years and 
made up from several sciences such as Physics, 
Chemistry, Geology, Astronomy, etc. 24 18 9 3 
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7. The content of secondary school science shall be 

organized around a series of problems to insure 

adequate mastery of problem solving techniques. 27 1 
8. The major divisions (units, topics or prob- 

lems) of the courses in secondary school 

science shall be so organized that the concep- 

tions of science and their social implications, 

once learned, shall be used, if possible, in new 

relationships in some later division. 45 20 4 
9. The content of the courses in secondary school 

science shall be so arranged as to enable stu- 

dents to apply generalizations in the solving 

of new problems and the interpretation of 

novel phenomena. 41 26 1 3 2 2 0 
10. The content of the courses in secondary school 

science shall be so organized as to develop a 

sequential story of man’s understanding of, and 

adjustment to, his whole science environment. 18 22 16 7 4 7 3 
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11. The content of courses in secondary school science 
shall be so arranged as to call for the under- 
standing of ever enlarging meanings, containing 
progressively difficult experiences and will con- 
tinuously arrive at more and more comprehensive 
adjustments. 39 18 17 1 6 2 4 


—_ 
th 


. Content for secondary school science shall be 
organized in such a way as to make it a means 
to the solution of problems leading to major gen- 
eralizations and not an end in itself. 34 20 11 ] 3 4 3 

13. The content of secondary school science shall be 

organized into units each of which leads to the 

understanding of, and the ability to apply, the 

understanding of some principle or process. 2 | 23 9 6 
14. The objectives of secondary school science tend 

to determine the organization of content, but 

several types of organization may be consistent 

with a single objective. 48 11 

15. The organization of science content at all 

levels shall stress the unity of science and 

avoid the development of unnatural distinc- 

tion between fields in the minds of students. 49 15 

The laboratory work for the specialized sciences 

of the senior high school shall be standardized 

for the most effective results. 
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VI. METHODS OF INSTRUCTION | 
A. GENERAL CLAssroowu INSTRUCITON 
1. Classroom methods in secondary school science ‘ 
shall recognize varying degrees of ability on 
the part of students. 64 8 2 0| 4 0 0 } 
. The desirable outcomes of science instruction on 
the secondary school level are best achieved by 
the textbook-recitation method of instruction. 3 i 2 9 i. 
3. Methods of instruction in secondary school ; 
science shall provide the learner with many 6 
opportunities to exercise important abilities in 
problem solving such as: 
| 
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1. Inferring causes from observed effects. 59 | 14 | 0 
. Predicting effects from established causes. 53 19 | 
. Setting hypotheses on the basis of observed 
phenomena. 47 | 15 
. Analyzing data. 48 | 20 
. Testing hypotheses by experiment. 48 | 18 | 
. Reaching valid conclusions. 60 | 10 0 
. Applying learned principles and facts in new a 
situations. 58 | 14 1 1 3 0 I 
4. Methods of instruction in secondary school 
science shall recognize the importance of over- 
coming student’s reading and vocabulary diffi- 
culties, 42 | 21 6 3 
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. Methods of instruction in secondary school 
science shall recognize the importance of wide 
reading in the establishment of scientific attitudes. 36 | 21 11 1 4 1 2 
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the learning cycle such as initiatory activities, 

assimilative activities, culminating activities, and 
application activities, shall be used in developing | 
mastery and understanding of principles on the 
various levels of secondary school science. 24 | 17 19 


. The unit plan of instruction embodying phases of 
| 
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working, and a scientific attitude of mind on the 
part of the learner shall be regarded as a con- 
comitant outcome of general instruction, not to be 
sought for directly as outcomes through problem 
solving and other activities. 15 | 16 


. Attainment of a scientific habit of thinking and | 


tn 





| 
6. 
8. The use of workbooks and guide sheets in sec- 
ondary school science shall be regarded as an | 
important factor in promoting effective learning. 17 16 | 18 14 4 6 ] 
9. Science instruction on the various levels of 
the secondary school shall recognize motiva- 
tion as an essential for learning and use 7: 
devices to secure it in the classroom. 50 | 16 1 3 3 2 2 
The individual, or small group plan of instruction 
shall be used in presenting the science content on 8. 
the various levels of the secondary school. 18 8 14 12 8 9 6 


J 
~ 


10. 


11. Many of the desirable outcomes of science instruc- 
tion on the secondary school level are best 9. 
achieved through the use of the lecture-demon- | 
stration method. 28 | 24 14 1 } 

12. The older recitation method of classroom activity 10. ' 
shall be regarded as an effective practice in sec- 
ondary school science teaching. 4 
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3. The socialized recitation shall be regarded as an 


effective school science 


teaching. 


practice in secondary 

. Assignments for home preparation shall be 
regarded as effective in promoting learning in 
secondary school science. 

. Assignments for preparation in supervised study 

periods shall be regarded as effective practice in 

promoting learning in secondary school science. 

Excursions into the local community for pur- 

poses of illustrating applications of knowledge, 

or for purposes of first hand investigation, 
shall be regarded as effective in promoting 
learning in secondary school science. 

. Extensive reading of non-technical material shall 
be regarded as an effective and worthwhile pro- 
cedure for promoting learning in secondary school 
science. 


B. Laporatory INSTRUCTION 


. Laboratory work in secondary school science 
shall be designed to teach pupils how to 
observe, how to come to independent conclu- 
sions, on the basis of their own observations, 
and how to check their conclusions. 

. Laboratory experiments shall be set for secondary 
school science courses which concern some worth- 
while problem in the student’s experience rather 
than being only a series of activities to illustrate 
the content of the course. 

. The notebook in which experiments are recorded 
shall be regarded as an important factor in pro- 
moting effective learning in secondary school 
science. 

. Teachers of the various courses shall regard the 
demonstration method as the most effective in 
promoting learning in secondary school science. 

. Teachers of the various courses of secondary 
school science shall regard the laboratory method 
as the most effective in promoting learning. 
Teachers of the various courses of secondary 
school science shall regard that in some types 
of experimental situations effective learning 
is best obtained through the demonstration 
method while in other situations the labora- 
tory plan is superior. 

. Teachers in secondary school science shall 
devise ways and means of more closely corre- 
lating the laboratory and classroom work. 

. Pupil demonstration shall be regarded as an effec- 

tive procedure in promoting learning in secondary 

school science. 

Notebook drawings shall be regarded as inipor- 

tant in promoting learning in secondary school 

science. 

The number of quantitative experiments in sec- 

ondary school science should be reduced to a 

minimum and emphasis placed on those which are 

qualitative. 
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—— 
. EVALUATING LEARNING PRODUCTS 


1. The pre-test, used to discover the knowledge 
which a student brings to the study of a unit in 
science, shall be regarded as an effective device 
in diagnosing pupil’s needs. 

2. Factual tests shall be regarded as important 
only when the facts are essential to the 
attainment of more important objectives of 
instruction. 

3. Tests for secondary school science should test the | 
student’s ability to do factual thinking. 

4. Tests for secondary school science shall 
evaluate the student’s progress in understand- 
ing the elementary generalizations of science. | 

. Test for secondary school science shall, if | 
possible, evaluate the progress of students in 
developing various scientific attitudes such as: 

. Openmindedness. 

. Tolerance. 

. Freedom from superstition and prejudice. 

. Willingness to change opinions in the light 
of new data. 

. Tests for secondary school science shall reveal 
the student’s ability to infer causes from 
observed effects. 

7. Tests for secondary school science shall reveal 
the student’s ability to predict effects from a 
given set of established causes. 

8. Tests for secondary school science shall reveal 
the student’s ability to apply learned elements 
in new situations. 


wn 


wh 
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9. Tests for secondary school science shall reveal 
the student’s resourcefulness. 


— 
_ 


. Tests for secondary school science shall reveal 
the student's ability to set up hypotheses on the 
basis of certain observations. 

11. Tests for secondary school science shall reveal 
the student’s ability to draw valid conclusions 
from a given set of data. 

12. Tests for secondary school science shall reveal 

the student’s progress in the ability to use certain 

laboratory techniques and skills. 


VIII. MATERIALS FOR INSTRUCTION 


. Equipment for instruction on the various levels 
of secondary school science shall be, in so far as 
possible, of the simple, practical, home-made type. 

2. Visual aids shall be regarded as valuable for 
vicarious experiences for the learning of sec- 
ondary school science. 

3. Visual aids are of distinct value in pre-view | 
and culminating activities in the learning of | 
various units of secondary school science. 

4. For the teaching of courses in secondary school 

science it shall be regarded as sufficient to supply 

one complete set of experimental equipment to be | 
used in teacher and pupil demonstrations. | 
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5. For the teaching of courses in secondary 
school science it shall be regarded as essertial 
to supply both equipment for teacher demon- 
stration and also equipment for individual 


laboratory experimentation. 50 7 9 4 2 3 2 
6. In small high schools, it shall be regarded as 

inconsistent with necessary economy to provide 

more than one or two rooms to be used by the 

science department. 24 | 11 5 2 7 | 12 | 14 
7. For the large high schools it shall be regarded as 

desirable in the specialized science of the last 

three years of the secondary school, to separate 

the classroom from the laboratory. 14 2 12 5 10 30 1 


8. In line with the urge to correlate more closely 
classroom and laboratory work, it shall be re- 
garded as desirable practice to have classroom 
layouts so designed as to permit all class activi- 
ties to be carried out in a single room. 45 | 18 6); 0 3 0 

9. Radio instruction in secondary school science can 
be made an effective aid in the science program 
of the rural or isolated school. 23 16 11 9 1 

10. Radio instruction in secondary school science by 
a competent teacher is a desirable substitute for 
science as now taught in the average school. | 3 2 | 8 
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11. The science room shall be regarded as a place 
where the pupil may receive educative experi- 
ences which add meanings to and give better 
understandings of, those generalizations in science 
that contribute to enrichment of life. 56 12 2 0 3 

12. A piece of equipment or apparatus shall be 
evaluated in terms of the educative experience or 
experiences which it makes possible. 53 | 16 1 l 3 0 2 


IX. OTHER MISCELLANEOUS PROBLEMS OF 
SECONDARY SCHOOL SCIENCE 


1. The methods and materials of science instruction 

for the seventh, eighth, and ninth grades shall be | 

the same regardless of the administrative organi- 

zation of these levels. (8-4 or 6-6 plan.) 36 | 13 | 10 
2. Science instruction shall be arranged in a con- 

tinuous and dependent sequence from the 

primary grades to the end of high school. 53 10 4 
3. Secondary school science shall differentiate its | 

science curricula to meet the needs of the college | 

preparatory and non-college preparatory students. | 31 8 7 | 8 11 8 0 
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A careful analysis of answers to the It is hoped that the above report will 
above material indicates that for the most serve as a basis for future work of the 
part the findings from the questionnaire committee. 
are valid. There is little contradictory 
evidence shown in the answers and sur- Frep ANIBAL 

-.s os +s Joun C. MAYFIELD 
prising unanimity of opinion on the more 


“ 3 Victor H. Noir 
lundamental items. Georce W. Hunter, Chairman 








A TECHNIQUE FOR APPRAISING CERTAIN OBSERVABLE 
BEHAVIOR OF CHILDREN IN SCIENCE IN 
ELEMENTARY SCHOOLS * 


Jor Younc WEstT 


Professor of Natural Sciences, State Teachers College, Towson, Md 


INTRODUCTION 

Great changes have taken place in the 
schools of the United States in recent years. 
These changes have affected practically all 
phases of education—the approach, meth- 
ods, content, and administrative procedures. 

These changes in education indicate 
signs of healthy growth in seeking to de- 
velop schools which will meet more nearly 
the needs of the individual and of society. 
In the light of these changes, it becomes 
the duty of educators to try to appraise the 
products of their efforts. The purpose of 
such appraisals is to determine the growth 
of individuals toward these new values 
which have been formulated as objectives 
cf education. In view of recent trends, such 
growth may be appraised through the de- 
velopment of individual behavior patterns. 

Administrators, and 
others interested in the products of educa- 


teachers, parents, 
tion are no longer content to make ap- 
praisals in terms of artificial marks, arbi- 
trarily given, upon subject matter which 
has become traditionally associated with 
different phases of education. Subject mat- 
ter is no longer looked upon as the end 
product of education; rather it has come 
to be thought of as a means to an end. 
This is shown by an examination of modi- 
fied systems which are being used in re- 
porting pupils’ progress. Trends of these 
newer reporting systems reveal a definite 
move away from a mere statement in per- 
centage grades, letters, and other arbitrary 
marks of evaluation. Such reports of 


*Excerpt of doctoral dissertation, Contribu- 
tions to Education, No. 728. Bureau of Publi- 
cations, Teachers College, Columbia University. 
Presented before the N.A.R.S.T., Atlantic City, 
N. J. Spring Meeting, 1938. 


pupil progress are stated as outstanding, 
satisfactory, below average, and other simi- 
lar terms. Social values to be reported are 
stated in such terms as responsibility, in- 
terest, appreciation of workmanship, con- 
sideration of others, and co-operation, in 
contrast with older methods of deportment, 
90, and similar inclusive and arbitrary 
values. 

Trends such as the above represent defi- 
nite experiments in trying to determine 
whether values stated as goals of education 
are being realized and in recording the 


progress of the individual toward these 
goals. 
Techniques and instruments of ap- 


praisal must vary as the aims of education 
vary in different educational systems, for 
the product of one system cannot be evalu- 
ated in terms of another system. The fact 
that existing techniques for appraising cer- 
tain of the outcomes are inadequate is evi- 
denced by the constant search for more 
effective methods. However, the lack of 
perfected techniques does not free edu- 
cators of their responsibility for trying to 
improve existing methods of appraisal or 
for experimenting to devise new and more 
effective means. 

Lack of appropriate scientific methods 
of appraisal calls forth a special challenge 
to workers in more recently established 
phases of school work. For example, sci- 
ence in the elementary grades is particularly 
affected by the lack of appropriate methods 
of appraisal because of its recent entry into 
the public school as an organized field. 

Science in the elementary school organ- 
ized around larger principles and generali- 
zations is of recent origin. Therefore, time 
enough for making attempts at appraising 
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certain individual and social outcomes has 
not elapsed. 
is causing changes within this field. 
these conditions prevail, it is necessary that 
attempts at appraisals be made. 

This study attempts (1) to investigate 
briefly methods of appraisal which have 
been used in elementary school work; (2) 
to select from these the method most ap- 
propriate for appraising observable be- 
havior in science in the elementary school ; 
(3) to study teaching practices in certain 
available school situations; (4) to adapt 
the selected technique to these schools; 
(5) to secure data through the use of such 
an instrument of research ; and (6) to state 
the implications of the results of such a 
study. ; 


Also, an evolving philosophy 
Since 


THE CONTROLLED OBSERVATION 
TECHNIQUE 

Experimentation in education is a means 
of furthering progress. It is a method of 
finding the worth of that which already 
exists, of identifying educational values, and 
of indicating new developments which are 
worthy of inclusion in educative process. 

Before an attempt was made to select 
the kind of technique best suited to this 
study, elementary school classes were vis- 
ited and notes were taken concerning the 
kind of teaching, the size of the different 
available classes, and the conditions in gen- 
eral. Next, investigations were made of 
kinds of techniques which were available 
for the purposes of this study. The ad- 
vantages and disadvantages of case his- 
tories, personal interviews, rating scales, 
questionnaires, and pencil-and-paper tests 
were considered. Then a study of the 
technique of observation was made. The 
observation technique was selected because 
it gave promise of securing a more ade- 
quate picture of the natural modes of ex- 
pression of children without disturbing 
normal classroom activities. 

Briefly stated, the controlled observation 
technique consists of a number of consecu- 
tive daily observations of a group for lim- 
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ited periods of time. For this reason, stud- 
ies of this kind are known as time sampling 
studies. 

Observations are made in terms of de- 
fined units of behavior of individuals or 
groups. Each unit of behavior is selected 
and defined so that in its repeated occur- 
rence during observation periods it may 
be easily recognized and recorded. Units 
of behavior are assigned code numbers for 
convenience in recording, and each time 
such behavior occurs during an observation 
period it is entered in code on a daily 
record sheet. 

The total number of code listings of a 
specific kind of behavior which appears 
during the series of observations repre- 
sents the group score for that kind of be- 
havior. The total number of all kinds of 
listings which appear for a given individual 
is regarded as his score. An individual’s 
behavior in regard to a particular item of 
behavior is his number of listings for that 
item. 

Goodenough ! and others have found tha 
only positive behavior should be treated 
as an individual’s score. 

The present investigator also found this 
to be the best procedure because some of 
the types of behavior listed in the codes 
did not admit of negative responses. Being 
able to record negative responses for some 
kinds of behavior and not being able to dis- 
tinguish and record them for other kinds, 
would have given an inaccurate picture of 
individual and group performance. 

Overt manifestations of behavior are so 
bound up with a number of factors that a 
complete record of such manifestations is 
impossible. In the light of these facts, the 
most practical way of approaching the prob- 
lem is by securing records of individual 
and group reactions in terms of compara- 
tively simple units which allow a record to 
be made of each item as it is repeated. 


1 Goodenough, Florence L., “Measuring Be- 
havior Traits by Means of Repeated Short 
Samples,” Journal of Educational Research, 
Vol. 12, p. 230. 1928. 








236 ScIENCE EpUCATION 


Since reaction to a situation is to be ana- 
lyzed in terms of definite, simple codes, sev- 
eral factors which enter into controlled ob- 
servation must be considered. The method 
is a subjective procedure which tends to 
take on an objective character as evidence 
indicates that other persons acting as check- 
ers are obtaining results comparable to 
those of the investigator in trial situations. 
Thus investigators must exercise precau- 
tion in providing checks both upon them- 
selves and upon the codes they are using 
to insure accuracy in selecting the code 
under 
classified, to insure accuracy of recording, 
and to establish the reliability of codes. Re- 
liability of codes may be established by 


items which reactions are to be 


having observers work in pairs, the amount 
of agreement between them being indica- 
tive of the reliability of the codes. Code 
revisions and subsequent paired observa- 
tions may be necessary in securing the de- 
sired reliability. 

To insure accuracy of observations, an 
cbserver must possess efficient sense or- 
gans; he must train himself to focus his 
attention upon his subjects amid distract- 
ing conditions; he must have the ability to 
make accurate discriminations between code 
listings as checked by other observers in 
the description above. An_ investigator 
must understand the situation in which he 
is to work, and he must approach his ob- 
servations with an open mind. 
it is not necessary that the investigator hold 
the same educational views as those held 


However, 


by persons in charge of the situation in 
which he is to work, though he should be 
familiar with these views and other impli- 
cations in order to secure unbiased results. 
In the case of this study it would be only 
fair to state that the educational viewpoint 
of the investigator, in several instances, 
was not that of persons in charge of the 
situations. 

Another factor which must be considered 
is that since observations are to be made 
in terms of defined codes during discrete 
periods of time, the number and length of 
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observation periods must be the same for 
all individuals or groups that are to be 
compared. This allows for a direct com- 
parison of frequencies or scores of indi- 
viduals in 
Also, all individuals must be observed un- 


making analyses of results. 


der similar conditions during the perform- 
ance of similar activities or when the indi- 
vidual himself brings about a variation in 
the type of activity by his own choice. 

Still another factor to be considered in 
recording observations of behavior accord- 
ing to specific codes is that extraneous ma- 
terial which has no relation to the code 
items must be disregarded. Only such be- 
havior as has direct relation to the kinds 
of items considered is to be recorded. 

In describing a technique which has not 
been fully developed but which seems to 
have certain possibilities that make it valu- 
able, it is necessary to point out its advan- 
tages and its limitations. The controlled 
observation technique is a direct method of 
securing individual and group data in terms 
of repeated samples of everyday behavior 
such as is manifested under ordinary con- 
ditions. 
turb normal activity, it makes for more 
1eliable results than are possible when data 
are taken under such artificial conditions 
as interviews, pencil-and-paper tests, or 
other performances where the attention 
of the individual is consciously drawn 
away from his normal activity to the proc- 
ess in which he is asked to engage. A 


Since this procedure does not dis- 


classroom of children may continue ordi- 
nary work with the observer sitting in an 
inconspicuous corner, or children may en- 
gage in their normal play activities unin- 
terrupted by a casual observer. 

The data obtained by the controlled ob- 
servation technique lend themselves to vari- 
ous kinds of statistical treatment. It is a 
quantitative method in which the results 
may be expressed in simple numerical terms 
that have been treated statistically in order 
to establish reliability and validity. 

Controlled observation may be adapted 
to the study of different forms of behavior. 
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It has been used in measuring both group 
and individual responses in a variety of 
situations, some of which are: playground 
behavior of children in reacting to both per- 
sons and materials, behavior of children 
situation, 
and appraising teacher conduct of class 


in response to the classroom 


situations. 

Behavior samples taken for short inter- 
vals of time upon successive days tend to 
cancel out the influence of disturbing ele- 
ments which often arise, thus giving a 
more accurate picture of the situation as a 
whole. 
tion time into intervals, rather than taking 
it as a whole, becomes one of the chief ad- 
vantages of the technique. 


Hence the distribution of observa- 


Practically any method of research hi&s 
certain inherent disadvantages which prove 
This 


technique, like any other, has disadvan- 


a limiting factor in its application. 


Norms 
or standards derived from the specific be- 


tages which limit its usefulness. 


havior of individual groups should not be 
compared with those of other groups, un- 
less terms of the definite units of behavior 
are the same for these groups. In this study 
no attempts at comparisons of the different 
schools are made because behavior was 
coded in terms of the different objectives 
defined for each particular school. 

A disadvantage which has yet to be over- 
come is that securing enough observations 
takes a good deal of time. 
limits the use of the technique. 


Obviously this 
However, 
in the case of extended studies such as the 
one under consideration, the controlled ob- 
servation technique seems to be no more 
direct 


time-consuming than other less 


methods of research. 


SELECTION OF SCHOOLS FOR STUDY 

In the preliminary survey of the vicinity 
for appropriate schools in which to make 
the study, several were found available. It 
was thought that the results of the study 
would be more reliable if the controlled ob- 
servation technique were used under as 
widely varying conditions as possible. Con- 
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sequently, two schools, widely divergent 
as to their objectives and methods, were 
chosen. Hereafter these schools will be 
designated as School A* and School B. 
It should be stressed here that the study 
is in no way comparative. It makes no 
attempt to compare the objectives, methods, 
or results being achieved in these two 
schools. It attempts to appraise certain ob- 
servable behavior which appears in the 
science programs for the elementary grades 
of these schools in terms of their own ob- 
jectives. This appraisal necessitated the 
developing of separate codes of behavior 
items for each school. 
DEVELOPMENT OF CobEs FOR SCHOOL A 
The criteria for selecting objectives of 
science in the elementary school were care- 
fully analyzed as to their implications con- 
of children. 


cerning behavior responses 


Analyses of content outline sheets and 
mimeographed proposals for a science pro- 


gram in School A were made. From these 


analyses a skeleton code outline was devel- 
oped with the criteria for this particular 
program as a check. 

The preliminary development of codes 
for School A was checked with the origi- 
nator of the science program for this school, 
with the classroom teachers, and with the 
science consultants. Additions and elimi- 
nations of code-item categories (critical- 
mindedness, open-mindedness, etc.) were 
made in the light of suggestions from these 
persons. 

Code-item categories were arranged in 
two groups because they seemed to fit 
naturally into the classification—d ynaimic 
and performance factors. Dynamic factors 
include desires, attitudes, motives, opinions, 
and other similar features, while perform- 
ance factors include participation in class 
work, responsibility of the individual for 
doing his share of the class work, and other 


* Because of limited space, only the results 
of Grade 5 in School A will be discussed. For 
a more complete discussion, the original study 
should be consulted. 
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similar types of behavior. Convenience of 
reference in recording responses was an- 
other reason for separating code-item cate- 
gories into two groups. 

Each item of these codes was illustrated 
by means of examples. These were secured 
by visiting the classes selected for obser- 
vation and taking notes of children’s reac- 
tions to the teaching. 

These examples were not intended to be 
inclusive of all the kinds of behavior which 
might be exhibited by children during the 
periods of observation. They were de- 
signed to clarify in the mind of the observer 
the types of responses which would nat- 
urally fall under the different items. After 
revision had been made the completed codes 
appeared as follows (item 2j was added 


later as the need for it arose) ; 


CODE 1—SCHOOL A 


Directions for use: This code is to be used 
when the class is planning, reporting, discuss- 
ing, demonstrating, experimenting, explaining, or 
constructing in connection with problems or 
activities which enter into their ordinary work- 
ing program in science. Observe the group for 
the entire period, making accurate records ac- 
cording to the code numbers below for each 
individual. Enter the following codes upon the 
Tabulation Sheets. 


ee Ee ee era 

Enter the code number Ia against the 
name of each pupil for evidence of any 
kind of overt behavior which indicates 
that the pupil is using inquiry as a 
means of gaining information or ideas 
pertinent to science work, including sen- 
sitive curiosity. Examples are: Pupil 
asking what is the cause of a certain 
happening; wy certain procedures were 
undertaken; wity an experiment did not 
work; how to read a barometer; pupils 
asking questions which show thoughtful 
attitude as opposed to questions which 
show little or no thinking. 


en ee Ib 
Enter the code number Ib against the 
name of each pupil for evidences of 
critical-mindedness toward the _ class 
situation as shown by weighing evidence 
with respect to its pertinence, soundness, 
and adequacy. Examples are: Pupil 
asking for statement of source of in- 
formation before accepting it ; pupil veri- 
fying statements read or heard; pupil 
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) 


(Vor. 22, No. 5 


questioning authority constructively; 
pupil questioning truth of a statement 
before he is willing to accept it as final. 


Open-mindedness* 


CODE 2—SCHOOL A 
Pupil responses which show preformance fac- 
tors in elementary school science. 


Directions for use: This used 
during the normal work of the class for re- 
cording such behavior as reveals pupil perform- 
ance. Observe the group for the entire period, 
making accurate records for each individual 
according to the code numbers listed below. 
Enter the code numbers upon the Tabu- 


code is to be 


lation Sheets according to directions. 
Re Raa aren gre ee 2a 
oo ee eee 2b 
DE cas bn oars ch eeaes wae ena eal 2c 


The next step to be undertaken was the 
development of appropriate sheets upon 
which to record the data. The completed 
codes and tabulation sheets were tried out 
in classroom situations to test their suita- 
bility. These trials resulted in a few minor 
changes in code wording for the sake of 
clarity, and the addition of an item, “Mis- 
cellaneous,”’ was found to be necessary to 
take care of the miscellaneous types of re- 
sponses which did not apply to other code 
items. In several cases were 
made which did not fall definitely within 
other categories but which showed clearly 
that the individual was reacting to the 
classroom situation in a positive manner. 


responses 


ANALYSES OF THE RESULTS OF OBSERVA- 
TIONS OF GRADE 5, ScHOOL A 

With the point 

observation is an 


of view in mind—that 
instrument of value in 
appraising certain activities of the educa- 
tive process—continued observation of sci- 
ence classes in Grade 5, School A, were 
Records of observations of twenty- 
a total of 750 


minutes of classwork, were obtained, the 


begun. 
five successive classes, or 


* Other examples of code-item categories are 
omitted in both codes due to lack of space. 
See Table I for full list of categories. 

+ See footnote above. 
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investigator doing all the observing and 
recording. 

The results of these observations were 
analyzed and arranged to show both indi- 
vidual and group responses, according to 
Table I 


provides a complete picture of these results. 


the different code-item categories. 


A specimen analysis of an individual re- 
sponse will serve to show applications of 
the results of the observation technique. 

Pupil G. 
Pupil G show 30 responses or 3.30 per 


Results of observations of 


cent, in comparison with a median of 23.5. 
The responses of this pupil were well dis- 
tributed over the eighteen code-item cate- 
gories, showing a good balance as to kinds 
It should be noted here that 
it is not expected that each pupil will se- 


of responses. 


spond to every item of the two codes, and 
an examination of Table I will reveal that 
only one pupil, B-I, responded to all the 
items. However, a well-distributed set of 
individual responses indicates a wide range 
of participation, and thereby an enrichment 
of experience. 

Other examples which illustrate the dis- 
tribution of responses are Pupils I, N, B-I, 
and D-I. From the results shown in Table 
I and from the responses recorded steno- 
graphically, Pupil I tended to show more 
critical-mindedness rather than a balance 
of responses. Evidences of critical-minded- 
ness appeared 14 times in contrast with the 
use of cause and effect relationships, which 
appeared only 8 times. 
achievements of thinking, assuming respon- 
sibility for contributing his part to the class, 
use of skills, and evidence of special abili- 
ties were not shown at all. 


Recognition of 


Pupil N 
showed evidence of critical-mindedness 10 
times, but other important items balancing 


In comparison with Pupil I, 


this rather large number of responses ap- 
peared as follows: 
tific problem attack, 7 ; and cause and effect 
relationships, 15. 


generalizing, 6; scien- 


Only one item, special 
abilities, was not evidenced. 

Another example of a large number of 
responses to items of one type is Pupil D-I, 


APPRAISING BEHAVIORS IN SCIENCE 239 


with 12 cases of the use of cause and effect 
relationships. This pupil gave no evidence 
of the use of scientific problem attack, and 
gave evidence of generalizing only 5 times. 
In addition there were no responses to six 
of the items. This record is rather unusual, 
considering the unusually high mental age 
of the pupil, which is 16 years 6 months. 
This would indicate that the pupil was not 
being stimulated sufficiently according to 
her mental capacity. 

After considering the above examples, 
which indicate a balance of the kinds of 
responses or a lack of it, a further analysis 
of Pupil G’s record, with an average set 
of responses, will yield more information. 

Examples of the kinds of responses given 
by this pupil are: 


Inquiry: I'd like to know what a thermostat is. 

Critical-mindedness : T— said smoke couldn’t get 
up through the chimney (of the convection 
apparatus) if the candle was here (pointing to 
the chimney of the apparatus). It could too. 

Open-mindedness: I never saw a 29.1 (reading) 
on the barometer, but I suppose there might 
be one. 

Generalizing: When the barometer (reading) is 
high, it is usually clear; and when the barom- 
eter is low, it usually rains, 

Scientific problem attack: Highs and lows (pres- 
sure areas) work like this: In a high the air 
is heavier and doesn’t have as much moisture. 
It (the air) comes down and makes the mer- 
cury (in the barometer) rise. In a low, the 
air is lighter and holds more moisture. This 
(the air being lighter) makes it go up (mer- 
cury in the barometer). It (the moisture laden 
air) goes up until it gets cold. Then the 
water (moisture) condenses and it rains. We 
can tell by a barometer (checking results and 
comparing kinds of weather and barometer 
readings ). 

Recognition of interpretations of natural phe- 
nomena: Fog is just clouds that are near the 
ground 

"ause and effect relationships: Smoke goes down 

here (in convection apparatus) because cold 
air is heavy. 
air is light. 

Voluntary activity: I could bring it to school 
(reference to weather instrument) and we 
could use it. 

Application of experiences: I have a litle instru- 
ment that does that (reference to changing 
direction of light rays with a toy periscope). 

Self-appraisal: I am sure mine is correct, but it 
is marked wrong 

Resourcefulness: We could trace the highs and 
lows (movement of high and low pressure 


~ 


It comes up here because warm 
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TABLE 

RESULTS OF OBSERVATIONS 

a . — $< —_ 

Responses to Code 1 
. He 
Mental Days s - “¢ # 
Pupil Rank age absent 3 =} : x. e 

2 | £ ~ |Se ifn! of 
. a5 £) & | ey |= ae 
| k Se | cze| & AE | ess |eeke | St 

} zy “a — 
N a eer 2 4 10 3 6 7 1 6 15 
B-1 2 10-3 oe 15 10 7 7 2 1 4 11 
I 3 1-10 | 2 | 6 14 7 4 4 0 4 8 
D-1 + 16-6 0 | 6 5 2 5 0 1 1 12 
A 5 11-6 | 0 0 2 1 4 4 0 4 5 
fe 6 12-6 ae 5 0 2 1 0 2 4 
O 7 12-8 . a y 3 1 4 1 0 0 4 
H 8.5 12-9 0 | 1 5 0 3 1 0 2 10 
J 8.5 11-1 . 7) 8 3 0 1 2 0 3 1 
G 10 11-3 2 2 5 2 1 2 0 1 3 
V 11 10-0 0 | 7 3 4 0 0 0 1 2 
S 12.5 13-2 2 1 2 1 1 1 0 0 3 
C-1 12.5 14-9 0 | 2 3 0 1 1 0 1 2 
D 14.5 10-9 | 0 | 10 2 1 0 0 0 0 4 
L 14.5 11-11 | 0O 0 5 0 0 1 0 0 2 
B 16 11-7 | 0 | l 8 0 0 2 0 1 3 
E 18 11-7 h A 2 r 3 0 2 0 0 0 + 
Pp 18 11-10 0 2 5 0 1 0 0 1 2 
XxX 18 | 120 | QO + 2 0 1 1 0 0 3 
T 20.5 12-5 > 0 2 1 1 1 0 2 2 
U 20.5 | 13-5 1 F 1 1 0 0 1 1 0 
K 22.5 13-11 0 | 0 5 0 0 0 0 2 0 
Z 22.5 11-8 _ 0 2 0 0 1 0 1 1 
M 24.5 12-3 0 | 2 1 0 0 0 0 1 2 
WwW 24.5 12-1 - i §$ 1 0 0 0 0 0 1 
F 28 11-2 0 3 2 0 1 0 0 0 0 
R A gee ee * 16** | 0 3 1 0 0 0 1 1 
7 28 11-3 3 l 1 0 0 0 0 0 1 
E-1 28 13-5 | 18** | 0 2 0 0 0 0 0 0 
F-1 28 11-6 0 0 1 0 0 0 0 0 1 
A-l 31 11-5 = | 1 2 0 0 0 0 0 0 
C 32 13-5 | § 0 1 0 0 0 0 0 0 
ORE: 600s sewn 90 118 32 45 33 4 41 108 


* Record not available _ Vv . 
** Withdrew after first few days of observations 


areas on successive weather maps) to show 
that air (masses) moves. 

Miscellaneous: Pupil G pulled down wall map 
for another pupil to locate the place under 


discussion. 

The types of responses not indicated by 
Pupil G’s behavior are recognition of 
achievements of thinking, responsibility, 


The 


initiative, skills, and special abilities. 


lack of response to these items does not 





necessarily mean that the pupil was defi- 
cient in these respects. It indicates that he 
should be encouraged to assume more of 
the responsibility for his work, be given 
more opportunities for proceeding on his 
own, and be placed in situations where 
more skills would need to be employed and 
where special abilities could be discovered 

In restating, briefly, the points of the 
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Responses to Code 2 





9 





Per cent of 
total 














_ % 2 2 Totals number of 
= an a < 3 responses 
2 Pn v 28 ~ = 3 z 

> BR 3 Se mE : = g:5 5 $ 

v os -] & ce v & a5 > = 

% | >a — <a “Aa [4 nn “a's > a 

) cael — ——— ie eee 

4. @& 8 5 2 4 5 0 4 l 95 10.44 
l 12 4 3 2 4 1 3 2 2 92 10.12 
0 4 3 3 2 4 0 0 5 3 77 8.47 
0 3 1 0 0 1 0 0 2 8 47 5.17 
0 7 2 1 2 2 0 1 4 0 39 4.28 
0 4 3 2 2 3 0 0 1 0 35 3.84 
0 8 2 0 1 3 1 0 1 3 34 3.73 
0 4 1 4 0 Sk a 0 1 l 33 3.63 
0 3 3 1 l 1 2 0 1 7 33 3.63 
0 3 0 2 2 2 0 0 3 2 30 3.30 
0 3 2 2 0 0 0 0 3 2 29 3.18 
l 4 0 2 0 0 1 0 2 7 27 2.96 
l 5 1 1 1 1 2 2 1 2 27 2.96 
0 | 4 0 0 0 1 2 0 2 0 26 2.86 
2 3 1 0 1 3 l 1 + 2 26 2.86 
0 3 0 1 0 0 0 1 3 l 24 2.63 
0 3 1 0 0 0 1 0 3 5 23 2.53 
0 4 1 2 0 1 0 0 l 3 23 a.a0 
0 sd 1 2 1 1 0 0 2 2 23 2.53 
0 3 1 2 0 1 1 0 2 l 20 2.20 
0 ma 0 4 0 1 3 0 2 l 20 2.20 
0 3 - 1 0 0 0 0 2 5 19 2.08 
1 5 y 0 0 2 1 1 1 1 19 2.08 
0 3 0 | 0 0 0 0 0 2 2 13 1.54 
0 2 -_ 0 0 0 1 0 1 1 13 1.54 
0 0 0 | 0 0 0 0 0 1 2 10 1.10 
0 0 0 | 1 0 0 0 0 0 3 10 1.10 
0 2 0 0 0 0 0 0 2 3 10 1.10 
0 4 0 0 0 0 1 0 2 1 10 1.10 
0 4 0 1 0 0 1 0 1 1 10 1.10 
0 1 0 0 1 0 0 0 1 1 7 77 
0 0 0 1 0 0 0 0 0 2 4 44 
7 126 38 41 18 36 24 9 63 75 908 100.00 


controlled observation technique for making 
analysis of individual responses to activi- 
ties in science in the elementary school, the 
following are significant. The tabulation 
of results reveals at a glance a picture of 
the kinds and amount of individual re- 
sponses. Possible class averages provide 
a standard of reference for comparison of 
the responses of the individual with those 
of the group as a whole. Diagnosis of indi- 


vidual responses reveals individual needs 
and provides criteria for modifying teach- 
ing procedures to meet specific situations. 
The quality of the reactions can be judged 
from the records of responses of individ- 
uals. 
of direct value in appraising children’s re- 


For these reasons the technique is 


actions to observable activities in science, 
and of indirect value in appraising the 
appropriateness of activities. 








THE USE OF PROJECTS IN THE NINTH GRADE 
AS A TEACHING PROCESS IN AN 
INTEGRATED PROGRAM 


Leon A. PAYNE 


Ridgewood, New Jersey, Public Schools 


The project, as a teaching process, has 
been made use of with success in nearly 
all subjects taught in public schools. In a 
system where projects have been used 
with better than average success, and where 
a program of integration of subjects has 
been in the process of adoption, it was 
decided that the use of the project could 
serve an important function of unification in 
carrying through this program. This idea 
had an immediate appeal to the pupils in 
that it meant preparation of one project, 
so worked out as to fulfill the requirements 
cf all of his courses; whereas, the pupil in 
previous years had been obliged to prepare 
@ separate project for each subject taken. 

One of the first steps in carrying out 
such a program was the calling together of 
those teachers who were to take an active 
part in this experiment. The purpose of 
the committee meeting was to work out a 
set of functions which the project should 
and could serve in this program. 
were arranged under three separate head- 
ings: (1) the functions of the project 
itself, (2) the functions of the project in 
an integrated curriculum, and (3) the 
major functions of the use of guidance in 
erganizing the project. At this meeting 
we also worked out a temporary conference 
schedule. 

The conference periods required a great 
amount of time in terms of total time given 
to each pupil by all of his teachers. The 
greatest demands were made upon the 
librarian. 
individually or collectively, or both. The 


These 


Teachers conferred with pupils 


conference period, in which the pupil met 
with two or three or even four teachers, has 
proven most worthwhile. These confer- 
ences, in many cases, proved of great value 


in that pupils and teachers were brought 
closer together and greater individual as- 
sistance could be given. 

The organization of the project, after 
selection had been made, proved, from the 
standpoint of the teacher, to be a tremen- 
dous task. The curriculum offers the fol- 
English, social 
studies, mathematics, languages, general 
science, biology, and typewriting. The 
ininor subjects are wood and metal shop, 
printing, mechanical drawing, general sci- 
ence, typing, cooking, sewing, and art. 
From the subjects listed the pupil selects 
four major subjects and two minor sub- 
jects. These, with the special activity 
periods, make up his schedule. The pro- 
cedure had previously been for the pupil 
to select some field of interest in each sub- 
ject carried and, under the guidance of the 
teacher, prepare a project based on that in- 
terest. In applying the use of projects, 
in the integrated curriculum, the problem 
was one of guiding the pupil in such a way 


lowing major subjects: 


as to make him aware of the possibilities 
of relating project interests in one subject 
with project interests in another. For ex- 
ample, a pupil taking general science may 
have decided to prepare a project dealing 
with chemistry. In his social studies, he 
may have decided to make a study of Ger- 
many. This much having been decided 
upon, a conference of the major subject 
teachers and the pupil would be arranged. 
At this conference, the teachers attempted 
to help the pupil discover the possibility of 
developing comparisons in the field of 
chemistry in Germany and in this country; 
also, of the influence of political, economic 
and social conditions on the development 


of chemistry in Germany. The English 
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teacher helped the pupil to decide upon the 
style to be used in composing the written 
part of the project. 
the ability, 


One pupil, possessing 
might imagine himself as a 
newspaper correspondent and prepare the 
written part of the project as though writ- 
ing for a newspaper. Another pupil might 
imagine himself traveling through a foreign 
country. He would, then, write a series 
of letters to friends or relatives in which 
he discussed the findings made concerning 
the subject of the project. 

Individuals, unable to handle written ex- 
pression with facility, were guided in so 
organizing the project as to make greater 
use of models, collections, graphs, et cetera. 
tn many cases, pupils taking typing could 
type the written part of the project during 
the regular class period. Cover designs 
and illustrations could be worked out in 
art class. 
sibility of making an application to a lan- 
guage course, through translations of arti- 
cles related to the subject matter of the 
project, where such articles could be found. 
Models could be made in shop. Of course, 
full use of such possibilities was not always 
made, due to the arrangement of the sched- 
ules of the pupils and because the whole 
idea is still in a state of development. 

Cases arose which at first seemed diffi- 
cult to solve. One, in particular, was that 
of a pupil who stubbornly insisted that his 
only interest was to become a lawyer. It 
was only after considerable discussion and 


There was the occasional pos- 
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reasoning that a project idea was finally 
evolved. 
the training and work of a lawyer and, 


The pupil prepared a topic on 


added to this, a fairly successful working 
model of a lie detector. 

The examples of projects set forth above 
help to point out the various ways projects 
were used in the program of integration. 
Of course, as in any other situation where 
references are used, the written work can 
degenerate into topics given verbatim with 
little sense of understanding on the part of 
the person explaining the project. In such 
cases the results are dull and uninteresting 
to the rest of the class. However, through 
attempting to have the pupil follow some 
original style of writing, such a practice had 
small chance of being followed. 

The use of projects as a teaching proc- 
ess, in putting into operation this integrated 
program, is in a state of experimentation 
and development. As the program is ex- 
panded to include more of the subjects 
taught, further project uses and applica- 
tions will be found. The project, while not 
the only factor involved in putting into op- 
eration the integrated program, is proving 
one of the most useful aids in this task. Its 
use is successfully breaking down undesir- 
able department barriers and showing the 
interdependence of one department with an- 
other. Secondly, its use is not only serving 
to develop a realization of possible related- 
ness of facts, happenings and events, but to 
make applications as well. 








SOME MISCONCEPTIONS IN SCIENCE HELD BY 
PROSPECTIVE ELEMENTARY TEACHERS 


Lynn L. Raya anp LILtian L. RALya 
The Citadel, Charleston, South Carolina 


THE PROBLEM 

Analysis of state courses of study in ele- 
mentary science reveals that the subject 
matter suggested ranges over many fields 
An attempt at an adequate 
classification of topics involves the use of 
at least the following headings: agricul- 
ture, botany, zoology, forestry, chemistry, 
physics, astronomy, geology, geography, 
meteorology, physiology, and hygiene. It 
is of course true that only the very simplest 
facts and concepts of these diversified fields 
are utilized in elementary science; never- 
theless, because the subject draws upon so 
many fields of science, this question arises: 
are our teachers adequately prepared, under 
current systems of teacher training, to pre- 
sent this important branch of the elemen- 
tary curriculum? 

The present study attempts to throw 
some light on the above question by ascer- 
aining the extent to which certain specific 
misconceptions of scientific facts and prin- 


of science. 


ciples are entertained by prospective ele- 
mentary teachers. 


METHOD 


From the multifarious facts and concepts 
suggested in various courses of study in 
elementary science, a number were selected 
as most basic and fundamental, and with 
these as a basis, a group of true-false items 
was devised. Since the prevention and 
elimination of superstitious misconceptions 
are important aims of elementary science, a 
number of items concerned with common 
superstitions were added. The resulting 
test consisted of 240 items. 

It should be emphasized that this test 
was not a general achievement test. No 
claim is made for the validity and reliability 


of the test as a whole. We are concerned 
here merely with the individual items of 
the test and with performance on these indi- 
vidual items as indices of the extent to 
which certain specific misconceptions exist. 
The fact is, indeed, that the subject matter 
of elementary science is not stabilized 
enough for any test to make claim for high 
validity unless designed specifically for 
schools following a designated course of 
study. 

The test was given to 130 women college 
students (at a state institution enrolling 
over 1700), all of whom were preparing to 
teach in elementary schools. In all prob- 
ability, most of these subjects would obtain 
positions within a state in which elementary 
science was required by state law. Of the 
130, 96 were sophomores (just completing 
the required two-year normal course), 18 
were juniors, and 16 were seniors. Fifty- 
seven were planning to teach in the lower 
elementary grades, 43 in the upper ele- 
mentary grades, while 30 who were plan- 
ning to complete the four-year course. were 
as yet uncertain as to their specific prepa- 
ration. The following table presents a 

TABLE I 


TABLE SHOWING PRE-COLLEGE AND COLLEGE 
PREPARATION OF SUBJECTS IN SCIENCE 


Pre-College College 

Per Per 
Field Cent Field Cent 
General Science 60 Geography 72 

Agriculture 9 Methods in Ele- 
Physiology 38 mentary Science 100 
Hygiene 30 Hygiene 100 
Chemistry 2 Chemistry 13 
Physics 12 Physics 10 
Domestic Science 69 Domestic Science 5 
Biology 58 Botany 75 
Zoology 74 
Bacteriology 5 
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summary of the training of the group in 
pre-college and college science. 

The subjects were allowed two hours 
in which to complete the 240 items on the 
test. All finished within the time, and 
there were no complaints as to lack of time 
tor proper consideration of the items. 


RESULTS 
For each of the items the per cent of 
error was computed. That these per cents 
of error can be regarded merely as indices 


is evident. s 
clear and unambiguous, there still remains 
the possibility of guessing, which would, of 
course, tend to lower the per cent of error, 
since the guesses (representative of lack of 
conception if not misconception ) 


of the extent to which misconceptions exist 
Assuming that each item is 


would 
tend to be distributed equally among the 
correct and incorrect, whereas they should 
all fall in the incorrect. Furthermore, a 
relatively low percentage of error on an 
item concerned with a most simple and 
fundamental concept may be as significant, 
or even more significant, than a relatively 
high percentage of error on an item judged 
by the investigators or by the readers as 
less fundamental. 
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Lack of space forbids the reporting of 
results concerning all of the 240 items. 
Hence, choice has been made of the items 
considered most significant. ‘This does not 
mean that the items on which the largest 
per cents of error were exhibited were 
necessarily the ones chosen. Both the items 
themselves and the per cents of error on 
them were criteria for their inclusion in 
this paper. Some items upon which suc- 
cess was high were included because of their 
bearing on other significant items. The 
items are listed in Table II, which shows 
the item as it was stated in the test (it may, 
of course, be either true or false) and the 
per cent of error on the item. For the con- 
venience of the reader the items have been 
grouped into six divisions in accordance 
with the subject-matter with which they 
deal: (1) the heavens, (2) earth, atmos- 
phere, weather, and seasons, (3) chemical 
and physical facts and concepts, (4) bio- 
logical facts and concepts, (5) foods and 
health, and (6) superstitions. Within each 
of these divisions, furthermore, the items 
have been grouped into smaller units, so 
that those which are closely related in con- 
tent should not be widely separated in 
space. 


TABLE II 
I. THe HEAVENS Per 
Item cent of 

Number Item error 
en) ee re Be JL ewak Ane shee eaWwanwaas bis 3 
Rs re 6 es ea als ade dwn ae eee cde ce dhe Sbue deveaen 13 
re ok uwide Dale us ee viene scw en sR Vavbasdecen'’s 26 
ee en (ee Ce SD Ue OURO OU, oo. i cic ccc osccdcccsvedsvectesenseen’'s 34 
rr re Serr Cees ON OUP PONE... swans iscwacacdeceicavedcccascecenne 85 

6. The moon circles about the earth in about a month................5000 ee eee jhe 
7. The moon is largely responsible for tides on earth...............4.- eer aa 

8. There are several moons which circle about the earth, but only one is visible at 
cer a ee Ce le ar Cet hi paws bel Wan KROES S SAGE Cn epe ; 15 
9. The moon is always actually of about the same spherical shape.................. 22 
10. On a moonless night clouds lie between the sun and the moon.................... 34 
11. The sun is much bigger than any other body in the heavens.............. ine. “Me 
12. The solar system does not occupy a millionth of the space in the universe.... . 42 
3. The earth is located at exactly the center of the umiverse................--: ‘apie aa 
14. The earth is larger than any other body which circles about the sun.......... sia 
15. The stars are much closer to each other on the average than the sun is to the earth 32 
16. The moon is closer to the sun than to the earth...........cccccccceccccccvereeces 26 
17. The stars shine because of the light which they reflect from the sun.............. 48 


18. The stars are not visible to us in the daytime because our side of the earth is turned 
. ; “gg - J P 
away from the direction in which they are found..............-. rence . ee 
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Per 
Item cent of 
Number Item error Ite 
19. The moon shines because it is hot enough to glow..............cccccecccccccccs 10 nae 
20. On a very cloudy day no light from the sun reaches the surface of the earth...... 9 38. 
21. The sun is made of the same chemical elements are are found on earth.......... 44 os 
22. The stars are made of no chemical elements not found on earth................ 69 59. 
a, UNE GUN WIRES TRIER TH DOOION 11k GOERo gos iicccic ccc ncccaccascccsabeevcveee 37 60. : 
a. The Gistant stars are Heed i POSition if SPACE... ccc cece ccc ccccccccsccccnsecs 21 61. 
25. If a planet were not influenced by other bodies, it would move in a straight line 62 
Se WE I Sooo wsh ba csc ceGuneneabhathedeeyescswed Sieeebankuaess 15 t 
26. If a planet were not influenced by other bodies, it would continue to move at 
ee re 62 ' 
27. A heavenly body which is in motion has to be acted on continuously by a force, 09. 
Oe ee en IE OP Fa oii dsb cada can nesivas pastanens i 69 64 E 
28. It is more natural for a heavenly body to stop itself when it is in motion than to 65. I 
nh i ee ee CMe Me MOR Chas as easing an awe bin Rh SAIS Bee oe a eS gore 32 60. } 
ao. Stare Sat Ceeowe Wee icy Tater THOME. «5. wo. 5 occ ci ccccccerecvsvescicccces 20 O/. f 
30. The shooting stars or falling stars we observe are at least millions of miles 68. 7 
er ee ae her ee ere eee 62 0). 
31. The handle portion of the “dipper” points toward the North Star.............. 59 “4 : 
#i. 
S| 
II. EartH, ATMOSPHERE, WEATHER, AND SEASONS - : 
fo. 
ae EE Sl Ue UE | er eee erry err rere 10 74, I; 
33. The primitive manlike ancestors of man probably appeared on earth over one 75. E 
EE CIE DO IR ios cv sian be nos eR ee CRORES ARR PERMA SED aN eR ane 29 76. L 
34. Since the earth was formed there has been a wearing away of the mountains 77. T 
with no upward movement of the earth’s crust which would tend to compensate h: 
eae Te I I So ik din cenein sine a's aah baReR Seas MUN NSE Ae RO Eee hes 28 78. \ 
Re OPT EE TT ee ee eee ere ree ee 26 al 
DO. Pua Te © Gee CEICR COMING 6 oo o.ie cos o.ccidcc cae edn Gennes ccdssunsuteescs 48 79. A 
37. On a day when the relative humidity of the air approaches 100 per cent it contains 80. A 
a larger weight of water vapor than of anything else................ cece eee eeeee 75 81. I 
38. If a quantity of air is warmed up and no water vapor added to it, the relative : dc 
ee Ee te . eer er er re ee eee 25 82. C 
39. During summer the earth is much closer to the sun than in winter................ 42 cc 
40. The seasons are the result of the varying distance of the earth from the sun...... 43 
III. CHemicaL AND PuysicaL Facts aNp CONCEPTS - : 
ee Sk Se ere er rt rr rr Ory rT tr ree re eee een 25 85. Fi 
42. Water ts formed when most ftecle Bern... n..05 cc ievcscdscccccccsvcssccecerceeve 41 86. O: 
43. Iron rust is heavier than the iron out of which it is formed...............e+eee 31 7, Ti 
44. An explosion of coal dust is a case of rapid burning...............++ itd incon 19 of 
45. The pressure of the air is, on the average, about fifteen pounds per square inch.. 15 88. B: 
46. The air above a square inch weighs, on the average, about fifteen pounds.......... 45 89. St 
47. If a constant force is the only force acting on a body, it causes the body to move 90. Sa 
ee MR MI 5 a5: Sarackikeate.4 wiaecidatles'd= cavedieresee AUR ed dee nbeskeseinnedine yee 75 91. Rz 
48. If a constant force is the only force acting on a body, it causes the body to move 92. Pa 
aE Cnet SOE GRROE 2 6 oo. o5 52s cscs ote wap ered cess Nekbe se teaeksss bugs ss 77 93. Ca 
49. If it were not for the air all bodies would fall at the same speed...............-. 65 
50. The force per unit of matter urging a ten pound body to fall is the same as the 
force per unit of matter urging a one pound body to fall, if both are dropped 94. Po 
Gn EE IRE NO oi K c oemaine’s 3c eaean Oe WERE R Rese ee ReKans anes ces 37 95. Fis 
51. There is more heat in a barrel of warm water than in a cup of boiling water...... 69 96. Th 
SS ‘Steam ia iiVisible Metll it te DOCty COMMONER 6.6.66: cic odbc se anederssceucesveces 18 of 
53. The electricity in a lightning discharge is the same kind as used in electrical 97. Th 
NNR 565, eo Gan Cann Raeaio-0sA vee Ree ah ARNIS emia etnian Wadmcheete-alae 27 98. Th 
er ee NE ERERINEIR oc iciata-aieains Sa alheaha tears seks suis a0 eS dinree ee oa 28 99. Po 
55. An electrical generator does not really create electricity...............ceeceeeeees 21 100. Th 
56. The volt cepresents On aenountt Of CLOCEICIEY «6 ois nviccccasicicesocdsecescvccinscn 52 101. Th 
57. Radio waves need air to travel on in going from station to station.............. 62 102. Lig 
103. On 
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Pe 
Item cent oy 
Number Item erro) 


58. Radio waves travel at the same speed as sound waves in travelling from station 


| anti RSIS REESE Rap ca SC Sicru tia Ghd » ey Wire ke waits Wicd Wn ee aE Bee re ee 
59. Sound will travel through a vacuum. ............ccccccsceccees OT a ba i aaa ates , 27 
60. Sound travels through air faster than through any other substance............ . 40 
61. The loudness of a sound depends on the area of the vibrating body....... ci oe 
62. The loudness of a sound depends on the amplitude of vibration of the vibrating 
es os tan's ca. bie h ae ceeah dees Ct heen OhadasS a See ee en 29 
IV. Brotocicat Facts axp Concepts 
63. All plants are attached and not free to move about.................. 35 
rn ne 1. aid awl anin diate ke eaelbec aes Woskishes 24 
65. Bacteria are one-celled............ 7“ ee eee ~ hse eae ana alga 
66. Most bacteria are harmful.......... Pe Ae Pee ; aw eae ieee eae : 31 
67. All molds are harmful............... Dat Cena DY Oe ee cogewweve saa 20 
68. The whale is the largest known fish.... Le cakes aaah es eu wee en nae ean tbe Oe 
69. The bat is one of several common night-flying birds.................0000005 a 
70. No animal changes its environment except by moving...................-.05. . 39 
71. The carpet or clothing moth makes holes in carpet or clothing during its flying 
i , jolie. 7s hare ka dene aia ba Ke A Aan ee wb ek hoe 4 aveceuk ae 
72. All animals are free to move about, as none of them are attached.......... 46 
73. Yeast cells are sometimes created by the fermentation of sweet substances...... 58 
74, Insects are sometimes produced by the decay of refuse...............0. cece eeees 18 
oe ENENS SNPUEE GPUNEOD GOD GIURINES. << .....cccccccccacccccccccccceveseess siwee ae 
76. Light is not necessary for the sprouting of seeds...............0ccceeeeececeeecs 55 
77. The bee carries pollen in order to repay the plants for the nectar which they 
I ee ae Oe cole oie hia Cole nesisak kbd aid oman nee kee eee e 27 
78. Mosquitoes inject malaria and yellow fever germs into people in order to weaken 
and eliminate their enemies....................0. a ata tie a Pee are ag aciios bs Alla ds 14 
79. Animals which are born alive do not begin life as fertilized eggs................ 9 
80. All human beings begin life as fertilized eggs............ ccc cece ec eeeeeeeeees 8 
81. If an animal is trained to do tricks, its young will be born with greater ability to 
, ee aa cA acne LE ok ca ce Siginet pals Walk GUAM EKa 0 pee eds 6 
82. Children born in a country have a greater ability to learn the language of that 
MUNG GENO GRUIINIS OE BOY CUMEE.. oo cscs sccccccccecccbeccsescoossescous 37 
V. Foop aAnp HEALTH 
83. The white portion of milk is protein in character.................-0.. De gts 35 
84. The lean portion of meat is protein in character.............0c0ccceeeceeeeeeees 5 
85. Fish are an especially good food for the brain.................ccccceeeeeee AS 
86. Ordinary undiluted milk is over 75 per cent water.............cccceeecceeeecees 37 
87. The test to determine whether a mushroom is poisonous or not is the blackening 
ed Se che ranked > Uwe een nd welna bee 28 
an en ir 20 MOWEr CE CONSE OF BEMLATER. «5. coc. .ccc sc ceccccecvsceecescdavece 17 
rr rn rr Oe MO Ce MUNROE... s.cndadacdsecdecevccdeancvdececcesvcecs 21 
ee OS cil os iow ws Wee idole 0 0¥diw baw eaadedcenns decir 21 
oe. maemcsmene Of is not a cure for rheumatism. ........ 0... ccccccccecscccccccccess 16 
92. Pasteurization of milk does not kill all germs.............. ccc cece eee eceeeuees 59 
ee ho oe dak noe oa ods 9 cb aee case eeldadeesduwwe 6 
VI. SUPERSTITIONS 
94. Potatoes grow best if planted during certain phases of the moon.................. 15 
95. Fish bite best during certain phases of the Moon.............0c0cceececeecceeees 32 
96. The severity of a coming winter can be predicted in the fall from the thickness 
er Se I NS es ct Bae ee Ra ca uie Maga uals nied CMUS SIMD S eu wale d's Mote 32 
97. The cat sees much better at night than other animals do in the daytime............ 42 
98. The toad does not produce warts when handled.................ccccceeceeeeees 12 
99. Porcupines protect themselves by throwing their quills at their enemies.......... 59 
in 1me wont can digest metal Objects... ...5 .....cccccccccvccccccvccccscoccsccecece 26 
101. The ostrich is able to digest any non-poisonous substance...... eebeeeeaseesices ae 
102. Lightning never strikes twice in the same place...............ccccccececceceees 16 


103. One should not touch even a small piece of iron during an electric storm........ 38 
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Per 
Item cent of 
Vumber Item error 
104. All of a person’s hair may turn white a few hours after a very severe fright.... 56 
105. The weather always Clears tip After O TAMIDOW «2... onc scene cece cccccsescecsewens 37 
106. There will be very little rain when the points of the moon turn up................ 14 
107. The character of an individual can be told by the lines on the palms of his hands.. 5 
108. The lives of the people on earth are much influenced by the movements of the stars. 10 
109. If the head of a snake is cut off the snake does not die until sundown............ 6 
There is much matter for comment and bodies yielded significant data. The ego- 


discussion concerning the responses to the 
items listed in Table II. No attempt will 
be made to discuss these results in detail, 
since the reader has the facts at his disposal 
in the table itself; however, certain gen- 
eralizations concerning major misconcep- 
tions may be educed from examination of 
groups of items considered together. The 
numbers in parentheses in the following 
refer to the numbers of the items as given 
at the left of the table. 

Almost all of the subjects (97 per cent ) 
know that the earth is a planet (1), and a 
large per cent (87 per cent) think of the 


sun as a star (2). 


However, over one- 
fourth apparently believe that the planets 
should be called stars (3),! and 34 per 
cent do not conceive of the planets as all 
That the 


creat majority of these subjects have a far 


circling about the same sun (4). 


from adequate concept of the make-up of 
the solar system is evidenced by the further 
fact that 85 per cent of them dissent from 
the statement, “ The solar system includes 
only one star (5). 

That the moon circles about the earth 
in about a month (6) and that the moon 
causes tides (7) are concepts apparently 
It is a 


bit strange to find, however, that 15 per 


mastered by most of the subjects. 


cent concede the existence of more than 
one moon circling the earth (8), and that 
22 per cent were unwilling to subscribe to 
the statement, ““ The moon is always actu- 
(9). 


A group of items concerned with size 


ally of about the same spherical shape ”’ 


and spacial relationships of the heavenly 


1 Popular books and articles too frequently 
contribute to this confusion of concept or, pos- 
sibly, terminology. 


centricity of earth dwellers and solar system 
inhabitants is revealed by the 41 per cent 
who think of the sun as the largest body in 
the heavens (11), and the 42 per cent who 
think of the solar system as occupying more 
than a millionth of the universal space(12), 
and the 10 per cent who, pre-Copernican 
minded, believe the earth to be located at 
the exact center of the universe (13). 
Questions frequently asked by children 
”, “ Where 
are the stars in the day time? ”, and “ Why 


are, “Why do the stars shine? 


It is evident from 
the responses to items 17, 18, and 19 that 
nearly half the subjects in the group could 
give no adequate answer to the first ques- 
tion and that at least 10 per cent would 
convey misinformation in replying to the 
second and third. 


does the moon shine? ”’. 


A large per cent of the subjects (44 per 
cent) conceive, apparently, that the sun 
contains elements not found on earth (21). 
A substantial increase in the percentage 
is seen when the question is applied, not 
merely to the more familiar sun, but to the 
stars as a group (22). Apparently 69 
per cent are of the opinion that elements 
unknown to earth enter into the composi- 
tion of the stars 

Items 23, 24, 25, 26, 27, and 28 are con- 
cerned with the motion of the heavenly 
bodies. The percentage of the subjects be- 
lieving that the sun remains fixed in space 
(23) is substantially greater than the per- 
centage believing that the distant stars are 
without motion (24). That many subjects 
are ignorant of the fundamental laws of mo- 
tion or unable to apply them to the move- 
ments of the heavenly bodies is evident from 
the responses to items 25, 26, 27, and 28. 
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The belief of 32 per cent that it is “ more 
natural” for a heavenly body to stop itself 
when it is in motion than to begin motion 
of itself when it is at rest shows a decided 
lack of fundamental understanding that 
borders upon superstition. 

If we may judge from the responses to 
item 31, 59 per cent of the subjects would 
be unable to locate the North Star in the 
heavens, and yet courses of study in ele- 
mentary science may take it for granted 
that the teacher is familiar with and able 
to help the child to locate the major planets, 
stars, and constellations. 

When we come to the group of items 
dealing with the earth, atmosphere, weather, 
and seasons, we find that to 10 per cent 
of the subjects, the phrase “millions of years 
old” evidently has an exaggerated ring 
when applied to the age of the earth (32). 
Two fundamental geological processes, the 
upward movement of the earth’s crust (34) 
and the formation of coal from plants (35) 
are among the concepts unmastered by a 
significant number of the subjects. 

Only a few more than half the subjects 
know that air is not a definite chemical 
compound (36). The principle involved in 
the concept “ relative humidity ” is appar- 
ently not understood by at least 25 per 
cent of the subjects (38), while 75 per cent 
show a misconception with regard to the 
proportionate weight of water vapor in the 
air (37). 

That over 40 per cent of the subjects 
have misconceptions regarding the causes 
of the seasons is shown by the per cents of 
error on items 39 and 40, which reveal sub- 
scription to the common fallacy that the 
warmth of summer is due to the greater 
Proximity of the earth to the sun. 

Very few chemical facts are emphasized 
by state courses of study in elementary 
science. However, combustion is a topic 
apparently deemed simple enough for in- 
dusion at the elementary level. Items 41, 
42, 43, and 44 are concerned with this 
topic, and the per cents of error range from 
19 to 41 per cent. 
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The per cents of error on items 45 and 
46 illustrate how a discrete fact may be 
mastered without any fundamental grasp 
While only 15 


per cent of these subjects were unwilling 


of the principle involved. 


to subscribe to the statement that the pres- 
sure of the air is, on the average, about 15 
pounds per square inch (45), 45 per cent 
do not believe that the air above a square 
inch weighs, on the average, about 15 
pounds (46). 

Probably one of the most glaring mis- 
conceptions evidenced concerned uniform 
and accelerated motion for 75 per cent of 
the subjects subscribed to the statement that 
a constant force acting on a body causes 
it to move at uniform speed (47). The 
high reliability of this percentage is indi- 
cated by the fact that 77 per cent of the 
subjects responded negatively to the item, 
“ Tf a constant force is the only force acting 
on a body, it causes the body to move at 
constantly increasing speed” (48). Ex- 
amination of the data shows that 74 per 
cent of the responses were consistently in- 
correct on the two items. 

Galileo’s startling demonstration from 
the Tower of Pisa has apparently not of- 
fected the thinking of the 65 per cent of 
the subjects who do not believe that if it 
were not for the air all bodies would fall 
at the same speed (49). However, all 
except 37 per cent are willing to endorse 
item 50, the formal statement of the under- 
lying principle, probably because it sounded 
exact, technical, and “scientific” 

That a substantial per cent of the sub- 
jects do not understand the distinction be- 
tween heat and temperature (51), several 
simple facts concerning electricity (53, 54, 
5, 56), the nature of radio waves (57, 
8), and the nature of sound (59, 60, 61, 
G2) is indicative of their lack of grasp of 


tm ty 


very simple and basic facts and concepts 
concerning physical phenomena. 

The items in Table II concerned with bio- 
logical facts and concepts are divided into 
three groups, those concerning plants, those 
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concerning animals, and those dealing with 
more general biological principles. 

As might have been predicted from Table 
i, comparatively few gross misconceptions 
are exhibited with regard to the biological 
facts and processes included in the test. 
However, 24 per cent respond negatively 
to the statement, “ Bacteria are plants” 
(64) and 25 per cent respond negatively to 
the statement, 
(65). 
belief that most bacteria are harmful (66). 
The whale is a fish to 58 per cent of the 
subjects (68), while to 69 per cent the bat 
is a bird (69). 

The fact that 58 per cent of the subjects 
respond positively to the statement, “ Yeast 
cells are sometimes created by the fermen- 
tation of sweet substances” (73), may or 
may not be indicative of a belief in spon- 
taneous generation. 
centage is an indication of the ease with 
which grossly unscientific statements find 
acceptance ; and it is a further fact that 18 
per cent of these subjects indicated their 
belief that insects are produced by the decay 
of refuse (74) and that 17 per cent indi- 
cate a belief in the old superstition that 
horsehairs may possibly develop into 
snakes (75). 

A curious failure to detect a fallacy was 
exhibited by 27 per cent of the subjects 
when they subscribed to the statement, 
“The bees carry pollen in order to repay 
the plants for the nectar which they have 
received ” (77). Further evidence of this 
type of pathetic fallacy is offered by the 
i4 per cent of the subjects who respond 
positively to the statement, “ Mosquitoes 
inject malaria and yellow fever germs into 
people in order to weaken and eliminate 
(78). The naiveté here 
shown is reminiscent of much that was 
taught (and is still being taught) in the 
name of nature study. 

Many of the items classified under “ Food 
and Health” might well have been included 
among the superstitions. It is of much 


Jacteria are one-celled ”’ 
Moreover, 31 per cent indicate their 


However, the per- 


their enemies ” 


interest to note that apparently 21 per cent 
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of these prospective teachers would drink 
strong coffee to cure malaria (89) ; 21 per 
cent would drink sassafras tea to purify 
the blood (90): and 16 per cent would 
anoint their limbs with rattlesnake oil, 
could they obtain it, were they afflicted with 
“rheumatism ” (91). 

The superstitions need, on the whole, 
ro comment, since the individual items and 
percentages tell the story of the survival 
* unnatural natural his- 
For a substantial num- 


‘ 


in this group of the 
tory ” of the past. 

ber of these subjects, the cat sees much 
better at night than any animals do in the 
day time (97), porcupines protect them- 
selves by throwing their quills at their 
enemies (99), the goat and the ostrich have 
extraordinary powers of digestion (100, 
101), etc. It is interesting to note that 
only 5 per cent indicate a belief in palmis- 
try, while 10 per cent appear to believe that 
there may be something to astrology (107, 
108). 

CONCLUSIONS 

1. A significant percentage of these pros- 
pective teachers exhibited ignorance or mis- 
conception of many simple and basic facts 
and principles, knowledge and understand- 
ing of which would be necessary for any 
adequate presentation of elementary science 
in the classroom. 

2. A significant percentage of these pros- 
pective teachers believed many folk super- 
stitions, some of them harmful in themselves 
and others harmful in that they stand in 
the way of thinking and rational action. 


RECOM MENDATIONS 

The following recommendations for the 
improvement of the training of prospective 
elementary science teachers are offered: 

1. Elementary teachers should be given 
a special science course which deals with 
simple, basic, fundamental scientific facts 
and principles and which takes no account 
of the conventional divisions of the sciences 
into specialized fields. 

2. This course should be a laboratory 
course in which the simplest means of dem- 
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onstrating fundamental facts and principles 
should be used, means which may later be 
utilized in the elementary classroom. 

3. The science course should be asso- 
ciated with a methods course in elementary 
science in which attention is concentrated 
vpon giving prospective teachers an insight 
into the broader purposes and significance 
of science in the elementary curriculum and 
upon the organization of specific, psycho- 
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iogically sound plans for presenting science 
materials in the elementary classroom. 

4. Prospective teachers should be, dur- 
ing both these courses, brought into contact 
with much unspecialized scientific reading 
on both the child and the adult level and 
should be given frequent opportunity to 
measure their growth in scientific knowl- 
edge by specially constructed tests used not 
merely, if at all, as marking devices. 


MAKING HOME-MADE GLASS AND CELLOPHANE SLIDES 


G. P. CAHOON 


Ohio State University 


Science teachers have available a great 
many visual aids to supplement other types 
of experiences. Demonstrations and lab- 
oratory experiments are really visual aids 
of the most effective sort. As the term sug- 
gests, visual aids are not separate tech- 
niques sufficient in themselves, but aids to 
other techniques and activities. One can- 
not show a motion picture or a group of 
slides without any other related experiences 
and expect to have children exhibit marked 
changes in behavior toward any worthwhile 
outcomes. We cannot assume that boys 
and girls become educated automatically 
simply by looking at pictures, any more 
than they do by watching demonstrations 
or reading books apart from other experi- 
ences. Appropriate visual aids, however, 
may effectively supplement and make more 
While 


motion pictures have an important role in 


meaningful almost any experience. 


the teaching of almost any course, home- 
made slides are particularly valuable for 
science teaching. These are so easily pre- 
pared from low-cost materials that their 
use should be widespread. 


Home-made Slides. While 
slides may be purchased or rented from dif- 


prepared 


ferent sources, the home-made slide is usu- 
ally most effective because of its possibility 
for adaptation to the needs of a particular 


teacher or class. The simplest of these 
are the glass and the cellophane slides, 
which are easily made from common ma- 
terials without photographic supplies or any 


particular skill. 


Glass Slides. Plain (non-photographic) 
lantern slide glass can be obtained already 
cut to size (34%4” x4”) at a cost of from 
$1.00 to $3.00 per 100. 
these slides may be purchased are indi- 
cated in the list at the end of this article. 


Firms from which 


Such purchased slides are usually more 
satisfactory than cutting one’s own slides 
from window or other glass. The glass is 
clearer and thinner than window glass, and 
the slides are uniform in size. Cutting a 
large number of glass slides by hand takes 
some little time, and usually results in some 
waste unless one has had experience in 
glass cutting. 


Use of Old Photographic Plates. Old 
photographic plates, of course, make ex- 
cellent glass for lantern slides. The emul- 
sion can be removed by soaking in hypo 
(sodium thiosulphate) solution for a while, 
or if that is not available, hot water will 
soften the emulsion, which can then be 
scraped off. If the plates are old photo- 
graphic lantern slides they are, of course, 


already the right size. If larger than lan- 
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tern slides, the glass may be cut to size, as 
suggested above. 


Cleaning Glass Slides. Before the slides 
are used in any way, either for coating or 
for writing upon directly with ink, they 
should be thoroughly cleaned. This may 
be done in a number of ways. The method 
by which house windows are cleaned may 
be utilized—using Bon Ami or some other 
commercial preparation such as Windex. 
Dipping the slides in alcohol and wiping 
with a clean piece of cheese cloth is also a 
good method. However, the slides must 
be rubbed, at least slightly, to clean them. 
They cannot simply be dropped in the 
alcohol and allowed to drain. They should 
be dried with a clean piece of cheese cloth. 

Perhaps the most satisfactory method of 
cleaning, however, is to use the solution 
which the chemist uses for cleaning his test 
This 
cleaning solution is prepared by adding a 
handful of potassium chromate crystals 
(K,CrO,) to a liter (approximately a 
quart) of concentrated sulphuric acid. 
(CAUTION—4o not get acid on hands or 
clothes. ) 
jar of cleaning solution for a few minutes, 


tubes, beakers, and other glassware. 


The glass slides are placed in the 
> 


removed with a pair of tongs, forceps, or 
possibly with rubber gloves, and rinsed in 
hot running water. If running water is 
not available, a pan of hot water will serve. 
The glass plates should be handled only at 
the edges, then stood on edge on paper 


towels or newspapers to drain and dry. 


Writing on Uncoated Slides. A“ china- 
marking” or ceramic pencil may be used 
for writing directly upon clean uncoated 
glass slides. These pencils may be obtained 
irom book stores at a cost of about 15 cents. 
They make a rather broad, coarse mark and 
are not suitable for fine-lined diagrams or 
small lettering. 

It is also possible to write directly upon 
a clean glass slide with India ink or with 
This often 
is satisfactory for a slide or two, especially 


the “ water-proof” type ink. 
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if permanence is not an important factor, 
Usually it is difficult to obtain very con- 
sistent and permanent results without coat- 
ing the slide. Particular care should be 
taken that one’s fingers do not touch the 
glass where the writing with ink is to be, 
as the perspiration makes it difficult for the 
ink to adhere to the glass, and often causes 
“ runs.” 

It is possible to obtain, or even to make, 
ink specially prepared for writing on glass 
slides. It is, however, the opinion of many 
teachers that this is not very satisfactory, 
The ink usually is difficult to use as it tends 
to “gum”. It is probably more satisfac- 
tory, and less expensive, to coat the slides. 
Diagramming and writing is much more 
easily done and the ink stays on longer, if 
the slide is coated. 


Coating Glass Slides. Two very simple 
and inexpensive methods have been found 
to be particularly usable for coating slides. 
These are solutions of gelatine in water, 
and of clear lacquer in lacquer thinner. An 
extremely small amount of the solute in 
the solvent is satisfactory—about 1 part 
to 50 or even 100 in either case. 

For coating with gelatine, obtain a small 
amount of granulated gelatine. This may, 
of course, be purchased from a drug store 
or laboratory supply Ordinary 
clear or plain “ dessert’ gelatine such as 
Knox Gelatine may also be used. The 


house. 


latter may be purchased from grocery stores 
for 20¢ per package—enough to coat thou- 
sands of slides. Use about one-fourth tea- 
spoonful of gelatine to a cupful of hot 
water—or 5 or 10 cc. of gelatine to 500 cc. 
of hot water. Place the solution in a ves- 
sel large enough to easily cover a slide, and 
simply dip the slide in the solution, holding 
it by the edges. Stand the slide up on some 
paper towels, newspaper, or blotting paper, 
and allow to drain and dry. It will be ready 
to write on in about five or ten minutes. 
For coating with lacquer, use a solution 
of 1 part clear lacquer to 50 or 100 parts 


of lacquer thinner. These may be pur- 
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chased from hardware or paint stores. The 
lacquer costs about 25¢ for one-half pint, 
and the thinner, 35¢ for one-half pint. A 
small amount of solution (10 to 15 cc.) 
will probably coat all the slides one wants 
to prepare at a given time. 
applied to the slide with a small brush. 


This may be 


The slides should be placed at a slight angle 
with the table top, rather than laid flat. 
This may be done by placing one edge of 
the glass slide on a meter stick or long flat 
piece of wood, with the opposite edge rest- 
ing on the table. Newspapers or other pro- 
tection should be placed under the slides. 
A larger amount of lacquer solution may 
be prepared and the slide dipped into the 
solution, as in the case of the gelatine 
coated slide. The lacquer evaporates rap- 
idly and the slide is ready for use almost 
immediately. 

The dipped slides have the advantage that 
both sides are coated so that either side may 
be used to write upon. With slides which 
have been coated on only one side, as those 
coated with lacquer and a brush, it may 
be desirable to indicate in some way which 
is the coated side. This may be done by 
placing a dot of India ink in the upper right 
hand corner (or some other corner) of 
the slide. 


Writing on Coated Slides. One can 
write or draw very easily with India ink 
upon the coated slides. Care should be 
taken to keep the lines rather fine ; a “ crow 
quill” pen is probably the best type to use. 
These may be purchased for ten cents from 
stationery stores. 

A good plan is to place the slide over 
squared or graph paper, so that straight 
and uniform lines may be kept. A margin 
of about one-half inch all around should be 
maintained, else part of the writing or draw- 
ing will not show up on the sercen. 


Glass Slides. Ground 


slides can be written or drawn upon with 


Ground glass 


pencil or India ink. Ordinary ink runs 


easily, and even with India ink a crow quill 
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pen is desirable when using such slides. 
Lantern slide ink may be purchased which 
works quite satisfactorily with ground 
glass slides. 

Abrasives which are suitable and easily 
obtained for making ground glass slides are 
Valve 


grinding compound (for automobile motor 


fine emery or carborundum powder. 


valves) may be used if other abrasives are 
not available. The water-base type is more 
* Glas- 


sive’ is an excellent abrasive for use with 


satisfactory than the oil-base type. 
glass slides. This can be purchased from 
Teaching Aids Service, at 50¢ per can. 
Each can will be enough to make approxi- 
mately 100 ground glass slides. 

In general a small amount of-the abra- 
sive should be placed on a smooth piece of 
iron or on a piece of glass plate somewhat 
larger than a glass slide. Water is added 
The glass slide is 
placed over this mixture and 


to moisten the abrasive. 
“ ground ” 
with a rotary motion. It should be fre- 
quently examined until it is ground over 
the entire surface. Continued grinding 
will make the slide less transparent. 
Using Ground Glass Slides. The main 
advantage in using ground glass slides is 
that they may be written upon with an ordi- 
nary pencil, and colored with either special 
lantern slide crayons or lantern slide inks. 
The colored inks, of course, make for the 
Neither the colored 
pencils nor the colored inks are satisfactory 


most brilliant color. 


for writing, printing or outlining, however ; 
they may be useful for masses of color. 
The chief disadvantages of the ground 
glass slide is that it cuts down the illumina- 
tion by a considerable amount, and that it 
is relatively expensive either to buy or to 
make. If made, the time involved may be 
an important consideration. For use in 
science classes in the secondary school, 
their choice, except for special purposes, 
probably would be second to coated slides. 
For certain phases of biology, and in the 
elementary school, etched or ground giass 


slides might be frequently desirable. 





254 ScIENCE EDUCATION 


Any type of 
glass slide may be easily treated so as to 


Re-using Glass Slides. 
use over again. Uncoated slides which 
have been written upon with India ink and 
ground or etched glass slides which have 
been drawn upon with crayons may be 
washed with warm water and soap. A pen- 
cil or ink eraser may have to be used on 
etched glass slides which have been written 
upon with ordinary lead pencil. This may 
be followed by the warm water and soap. 
Etched glass slides which have been written 
upon with the special lantern slide inks may 
be cleaned with the special solvent which 
is furnished with the inks. 

Used glass slides coated with gelatine 
may be cleaned with warm water, while 
those coated with lacquer should be “ un- 
coated”’ with the lacquer thinner. The 
plain glass slides should then be cleaned as 
suggested in the section on Cleaning Glass 
Slides before they are re-coated or used 
again. 

Protecting Prepared Glass Slides. After 
the slide has been prepared, usually with 
India ink, it may be used, as soon as dry, 
in the projector. Continued use, however, 
will soon scratch and dull the slide unless 
it is protected in some way. 

The usual and perhaps most effective 
way of protecting prepared glass slides, 
has been to place another clean slide cover 
glass over the prepared slide and bind the 
two together with slide binding tape. A 
piece of tape about 15 inches in length is 
needed. This should be moistened, and 
laid flat on the desk. 
should then be brought down near one end 


The two glass slides 


cf the wet tape, so that the edges are in the 
middle of the tape. The slides may then 
be turned along the middle of the tape, 
which will adhere to the glass edges. The 
corners of the tape will need to be firmed 
down. A disadvantage of this method of 
protection is that it uses two cover glasses 
for every completed slide. It also takes 
some little extra time. The material on 
the slide is thoroughly protected, however. 

A satisfactory way to protect glass slides 
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that does not involve the use of another 
cover glass has been found to be a coating 
of lacquer directly over the prepared slide. 
This works particularly well with the un- 
coated slides or with those coated with the 
The lacquer should be 
somewhat less “ dilute” than for the under 
A satis- 
factory proportion has been found to be 


lacquer solution. 
coating previously used however. 


one part of the clear lacquer to one part of 
the thinner. Of course the lacquer may be 
put on “full strength” also. Care needs to 
be taken in applying the lacquer that it 
flows onto the slide without having to work 
the brush back and forth over it—else the 
The ink should be perfectly 
dry, of course, and there should be a good 


ink will run. 


supply of solution on the brush. 

If the slide is somewhat detailed or care- 
fully prepared and hence valuable at least 
in the amount of time it would take to do 
it over, probably it would be desirable to 
use the extra cover glass (which costs only 
about 1 cent) and bind the two slides in 
the regular way. Where one is not espe- 
cially needing permanency, and where the 
using of extra slide glasses is an item (as 
when one’s supply is low) the lacquer coat- 
ing is quite satisfactory. It has the further 
advantage of a less bulky finished slide, 
which facilitates filing as described below, 
and makes for only half the weight of the 
other type of finished slide. 


Filing Glass Slides. 


titions separating glass slides from each 


3oxes having par- 


other are available, or of course may be 
constructed. Some types use a sort of cor- 
rugated metal on each side of the box, 
which provides grooves into which slides 
may be placed so as not to touch other 
slides. Such boxes are likely to be rather 
bulky, because of the unused space needed 
for separating the slides. A practical limi- 
tation, however, is that one cannot tell just 
what each slide is about, without lifting 


them out. Of course it is possible to num- 


ber each slide and have a key to these num- 
bers on a piece of paper in the box. This 
usually does not work out too satisfactorily 
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in practice, however, as the slides seem to 
have a propensity for getting into the 
wrong compartments. 

A scheme which has obviated some of 
these difficulties and proven very satisfac- 
tory in other ways has consisted of placing 
the slides in envelopes and writing on the 
extreme upper edge of the envelope a nota- 
tion concerning the nature of the slide. 
The slides may be placed closely together 
without danger of scratching, and arranged 
with guide cards in a regular card filing 
scheme. The notations at the extreme top 
of the envelopes stand out definitely when 
the slide is inside, so that they can be easily 
read as one * thumbs through ” a group of 
Slides on a unit on Air or Colloids 
may be placed behind a guide card so 
labelled, without 


slides. 


number 
scheme or particular order and easily found 
when desired. 


regard to a 


A very satisfactory envelope for this 
scheme has been the manila pockets used 
by librarians for the usual book card. 
These may be purchased for a few cents 
per hundred—or possibly you have a ge 0d 
“stand-in” with the librarian and can get 
the donation of a few. These envelopes 
have the opening on the narrow end, so 
that when turned the long way, present a 
good place for writing the notation. Used 
in this manner the slides and envelopes will 
fit into the ordinary 3” x 5” card box or 
drawer—or a special container may of 
course be constructed. 

Cellophane Slides. For the use of type- 
Written material the cellophane slide is ex- 
cellent and is very easily and economically 
prepared. Cellophane slides, cut to size 
and inserted double carbon 
paper, may be purchased from various 
commercial companies at prices ranging 
from less than a cent to 3 or 4 cents apiece. 
The amber colored cellophane is consid- 
ered by some to be best because of the 
smaller amount of glare. Ordinary wrap- 
ping cellophane may be utilized and cut to 
size (3144"” x4”) with shears. 
purchased in a variety of colors. 


between a 


It may be 
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Making Cellophane Slides. For typing 
the cellophane is placed between the double 
carbon paper, and the whole inserted in 
the typewriter. A good grade of carbon 
paper should be used, if one makes his 
own, cutting it twice the size of the slide 
The cello- 


phane is placed inside with both carbon 


and folding it in the middle. 
sides against it, so that the typing will 
cecur on both faces of the cellophane. A 
half-inch margin should be maintained all 
around the cellophane when typing. The 
ribbon should be arranged as for cutting 
stencils, so that the type does not strike 
through it. It is best to use the carbon 
paper only once, if good clear impressions 
on the cellophane are desired. 

Cellophane may be used for lettering or 
drawing with India ink, though consider- 
able care needs to be used as the sheets are 
very thin and a pen point easily pricks 
through and a blot occurs. Somewhat 
heavier cellophane than the wrapping type 
or that usually furnished for typewritten 
slides is desirable. A satisfactory, though 
light weight cellophane cut to slide size is 
distributed by the Teaching Aids Service 
celloslide ”. These may 
be purchased for 25 cents per 100, or $1.00 
for 500. 


upon such slides without the use of any 


under the name “ 
India ink may be used directly 
sort of coating. Care needs to be exercised 
in drawing or writing upon cellophane, 
that the fingers do not ‘come in contact 
with the cellophane, as the perspiration 
makes it difficult for the ink to “take hold”. 
A satisfactory device has been found to be 
a mat cut out of heavy cardboard or metal 
214" x3”. The 


outside dimensions may be the same as 


with an opening about 
those of a slide. This is placed over the 
done 
through the opening, while the slide is 


cellophane slide and the writing 
firmly held by pressing on the margins of 
the mat. This also tends to prevent the 
curling of the cellophane which occurs 


when the slide is laid flat. 


Projecting Cellophane Slides. When the 
cellophane slide is completed by typing or 
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with India ink, it may be placed between 
two hinged cover glasses for projection. 
The two cover slides are simply bound to- 
gether along one edge, usually lengthwise, 
with slide binding tape. The two glasses 
may then be opened and closed like the 
covers of a book, and the prepared cello- 
phane sheet placed between them. 

The cellophane slide should not be left 
in a lantern with a strong light source 
(400 watt bulb or for more than 
ten or possibly fifteen minutes. After this 
length of time the cellophane will have a 


more ) 


* permanent wave ” and the typing ink will 
begin to “run”. Material which needs to 
be presented for a time longer than this 
should be prepared on a glass slide—or 
perhaps better, mimeographed or put on 
the blackboard. 

Of course the cellophane slide may be 
bound between two cover slides with tape, 


as previously described for glass slides, if 
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it is desired to preserve it permanently, 
Usually, however, it will be more satisfac- 
tery to remove the cellophane from. the 
hinged glasses and simply file the cello- 
phane, leaving the pair of hinged glasses 
for use with any number of other cello- 
phane slides. The manila library pockets 
previously described make excellent filing 
envelopes for the cellophane slides as well 


as for the glass slides. 


Some Sources for Slide Materials 


Keystone View Co., Meadville, Pa. 

Lantern Slide Glass, Etched glass, crayons, 
ink, cellophane, binding tape. 

Teaching Aids Service, Jamaica Plain, Mass. 
“ Celloslides”” (cellophane cut to slide size, 
without carbon paper), “ glassive”. 

Central Scientific Co., Chicago, III. 

Lantern Slide Glass, Ind, Binding tape, etc. 

Radio Mat Slide Co., 131 E. 23rd St., New York 

City. 
Cellophane slides and carbon paper. 

Society for Visual Education, 327 So. 

St., Chicago, Ill. 


LaSalle 
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Classroom Notes 


The Pony Type Examination.—It is the pur- 
pose of this note to suggest a substitute for 
the Open-Book type of examination. The writer 
believes that in science teaching, this substitute 
has a definite usefulness and perhaps it may 
be as useful in other fields where that same 
aim is important. 

There are many fads and frills in the testing 
field as well as in the field of curriculum con- 
struction. So many times an idea sounds 
intriguing and without thinking, many teachers 
begin using it. Frequently, it is just another 
“hunch” and one that cannot justify its exist- 
ence on the basis of its purpose. 

It is difficult to tell who first allowed his 
pupils to use their textbooks in an examination. 
Likewise, no one knows how popular this tech- 
nique is and by which teachers it is used. 
Obviously, there are examinations in certain 
types of subject matter in which the textbooks 
could not be used and no doubt there are 
instructors who feel that such a practice should 
not and could not be used in their own subject 
or course. 

Most authors of textbooks as well as test 
builders agree that the pupil should be able to 
apply what he has learned. Certainly, the 
teacher of science or mathematics will also 
agree that the memory skill is less important 
than that of being able to use the material. 
Chemists do not sit down and memorize the 
periodic table that they may be able to work 
any problem or answer innumerable questions 
involving any or all of the elements. One may 
however become familiar with the information 
about a few of these because of his frequent 
associations with them in his studies or problems. 

It was probably an effort to get away from 
the common practice of testing the pupils’ mem- 
ory of facts that inspired the use of open texts. 
Questions then could be used that made it 
necessary for the pupil to apply his knowledge 
but he wouldn’t have to be a walking encyclo- 
paedia in order to demonstrate his real ability. 
A parrot can memorize words and repeat them 
in the order given but that wouldn’t be an 
indication of his ability to reason. You may 
even find studies that indicate that memory 
correlates positively with so-called intelligence. 
That however, would still not justify anyone to 
rank a pupil’s achievement in chemistry by the 
amount of material he had memorized. 

Open-book tests may accomplish something. 
However, there are certain inherent disadvan- 
tages that strongly discredit it. Some teachers 
may be opposed to cramming before examina- 
tions and a few may even be opposed to any 
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study before the test. However, the majority 
will agree that some study and organization 
of the material, while not entirely essential, is 
usually quite desirable for pupils of all abilities. 
Knowing that they will have access to their 
books in an examination is usually found to cut 
down on the amount of study that will be done 
Both the good pupil as well as the poorer one 
will feel that if he finds a difficult question, he 
will probably be able to locate its answer in 
the textbook when the time comes. There are 
a few however who will go through their text, 
organizing it and becoming better acquainted 
with it. 

The plan used by the writer is rather flexible. 
It too, has as one of its objectives that of 
making it unnecessary for pupils to memorize 
details in order to rank high in achievement 
examinations. Instead of using textbooks, the 
pupils prepare a page of notes on 8%”x11” 
paper and written on one side only. There are 
usually very few, if any, restrictions placed 
upon the notes or the way in which they are 
written. Naturally enough, it is only right to 
tell the pupil something about the examination. 
He should be told something about the type 
of questions, the type of problems, the work 
that it will cover, and also what type of infor- 
mation will be furnished by the examination 
itself. For instance, the teacher may even 
include such data as atomic weights with the 
problem needing them and therefore it will 
not be necessary for the pupil to copy down a 
whole periodic chart in his notes. The writer 
makes it a practice of having these notes or 
“Ponies” handed in with the examination 
paper with the understanding that they will not 
be graded and neither will they be used in 
determining the grade on the test in any way. 
They are used only when checking certain 
items that have been missed and then only for 
purposes of analysis and diagnosis. Insofar as 
some of these notes represent material that is not 
included in the text but has been recorded from 
lecture notes, there are chances for errors in 
transcription or in understanding. 
tant that these errors be corrected. 

Some textbooks are so arranged that a por- 
tion in the rear of the textbook is set aside 
for tables, constants, and the like. When 
this is true, the instructor can often allow 
the pupil access to this portion of the text 
and in that way no memorization of tables is 
necessary. However methods and _ processes 
will still have to be recalled and applied 
correctly. 

There are many variations of such a plan, 
no one of which would be suitable to every 


It is impor- 
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occasion. However the problem of the Pony 

Type Examination carries with it some inter- 

esting possibilities for one to explore. 
SHAILER A. PETERSON, 
University of Minnesota 


Laboratory Electric Outlet—In order to 
have electric current available on laboratory 
tables it is customary to use ordinary con- 
venience outlets. These have decided limita- 
tions for this purpose. An assembly which 
will prove much better adapted to the experi- 
menter’s needs can readily be made up from 
the small, inexpensive unit devices now on 
the market. As pictured, the assembly consists 
of two switches, a pilot light and three outlets 
grouped to fit a two gang switch box. The 
right hand or main switch controls all current 
entering the assembly. The center and right 
hand, or power, outlets and the pilot light are 
connected to the line either directly when the 
left hand or series switch is closed, or through 
the left hand or series outlet when this switch 
is open. 
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of a single switch, and (3) a circuit for testing 
coils and other devices for open or burnt out 
wires. This latter is accomplished by plugging 
test prods or the device to be tested into the 
series outlet and opening the series switch, 
power outlets not containing any plugs. If the 
circuit being tested is complete the pilot light 
will glow. 

In order to make the series switch indicate 
“ off’ when the assembly is used merely as a 
power outlet and “on” when the series outlet 
is connected into the circuit, it is necessary to 
reverse the action of the switch mechanism, 
This switch throws the series outlet out of the 
circuit by shorting the current from the main 
switch directly to the power plugs. To change 
the indications of the tumbler handle it is only 
necessary to remove the back of the switch 
by prying up the clips which hold the cover, 
remove the cover and the tumbler mechanism, 
slip off the bakelite and brass contact blade 
and replace it in a reversed position so that it 
makes contact between the stationary contact 








The assembly provides (1) two regular outlets 
controlled by a switch and indicated by a pilot 
light; (2) an outlet into which resistors such 
as lamp banks or rheostats may be plugged 
and connected into the circuit with the flick 



































clips when the handle is in the “ off” position. 
Replace the mechanism and cover and bend the 
clips back in position. 
Gorpon M. TAYLOR, 
East Orange, N. J. 
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Digests of 


Unpublished Investigations 


TRANSFER OF TRAINING IN CHEMISTRY 


BY EVELYN 


Unir I 

PropLEM.—To determine whether “a_ year 
of chemistry in high school produces any gain 
in (1) knowledge of chemistry, and (2) ability 
to apply this knowledge to the solution of 
everyday problems involving chemistry and to 
the intelligent understanding of popular scientific 
writing.” 

MetHop.—An experimental (X-) group com- 
posed of 52 pupils of the tenth, eleventh and 
twelfth grades, and a control (C-) group of 
41 pupils of the same grades in one of the 
large high schools of Washington, D. C., were 
equated by means and S.D.’s on the basis of 
mental age, and initial scores on both the Iowa 
Training Test, Form A, and the investigator's 
functional test, administered in September, 
1932. A comparison of the I.Q.’s and _ the 
chronological ages shows the X-group to be 
somewhat more intelligent (though not to a 
significant extent) and somewhat younger than 
the C-group. 

The X-group were just beginning work in 
the regular chemistry course; the C-group took 
no work in chemistry. In June, 1933, both 
groups took Form B of the Iowa Training 
Test and repeated the functional test. 

The investigator’s functional test consisted 
of two parts; Part I was composed of “a series 
of verbal descriptions of situations in which 
the average person might find himself.” It 
“was drafted from questions prepared in 
previous years for high school students of 
chemistry. The majority of the items had 
been suggested . . . by questions asked by 
students in the classroom and _ laboratory.” 
These items were of a modified form of mul- 
tiple-response test, in which the subject is asked 
to place in the column marked +, the number 
of each solution which he considers effective, 
and to place in the column marked —, the 
number of each phrase which he considers not 
efiective or dangerous. 

Part II, designed to determine the ability of 
pupils to apply chemical knowledge to the 
intelligent interpretation of popular scientific 
literature, was prepared from books selected 
from a chemistry reading list issued by the 
American Association for the Advancement of 


*Unpublished dissertation for the degree of 
Doctor of Education, Johns Hopkins University, 
1935. 
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Science. It consisted of both true-false items 
which the subject was instructed to mark as 
right or wrong, and items each of which con- 
sisted of a series of words accompanied by the 
direction to draw a line through each one which 
was not consistent with the idea expressed by 
the first of the series. 

The coefficient of reliability of the test, deter- 
mined by the Pearson Product-Moment Method 
from the scores of 98 high-school pupils on the 
odd and the even numbered items was 81 
When corrected by the Spearman-Brown For- 
mula for the reliability of a lengthened test, 
the coefficient of correlation was found to be 
89. 

FinpinGcs.—l. 
scores, the chemistry group gained over twenty 
times as much as the C-group gained on the 
training test, and five times as much as tl 
C-group gained on the functional test.” 

2. “For both groups there is an increase ii 
the mean and the spread of the scores on the 
training test, but the increase is greater for the 


“Measured in terms of raw 


« 


group studying chemistry. For the X-group, 
there is an increase in the mean and _ spread 
of scores on the functional test For the 


C-group, there is an increase in the mean and 
a negligible decrease in the spread of scores.” 


Unir Il] 

ProsLEM.—To determine the significance of 
the Findings of Unit I, with respect to “ the 
amount of transfer which occurs from knowl 
edge of chemistry to its application.” 

Metuov.—The solution of this problem 
required three sets of computations: (1) cor- 
relation coefficients; (2) partial correlations; 
and (3) standard scores. To secure the first 
measure, a correlation was made of the gains 
by the X-group on the functional and training 
tests. To obtain the second, the partial correla- 
tions were taken for the X-group between 
mental ages and gains on the functional test 
when gains in training were held constant; and 
between gains in training and on the functional 
test when mental ages were held constant. In 
determining the third, “gains on both tests 
were reduced to standard scores [mean scores 
divided by the S.D.’s of the scores] based on 
the test scores of 80 high-school students who 
had just completed a course in chemistry.” 

ConcLusions.—l. “The results indicate that 
a student who makes a great gain on the 
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training test will probably make a fair gain on 
the functional test. It does not give any indi- 
cation of how much of what is learned actually 
transfers to a practical situation.” 

2. The coefficient of partial correlation of 
training and functional gains with mental age 
held constant, “does not differ greatly from the 
coefficient of relationship between training and 
functional gains regardless of mental age. With 
training gains held constant there appears to be 
little if any relationship between mental age 
and functional gain.” 

3. “In terms of standard scores, 71 per cent 
is the amount of transfer from knowledge of, 
to ability to apply, chemistry. This measure is 
perhaps the most reliable of the three since 
the gains are in comparable form.” “ All three 
measures, however, indicate that there is some 
transfer.” 


Unir III 


ProsLEM.—To determine “what residue of 
factual and functional information persists after 
an interval of from one to four years since 
taking chemistry se 

METHOD.—Two groups of respectively 29 and 
11 Freshmen from Western Maryland College 
were divided into two comparable groups on 
the basis of scores on the Thurstone Psy- 
chological Examination. The members of the 
X-group had all had a course in high-school 
chemistry from one to three years previously ; 
none of the members of the C-group had had 
such a course. None of the students of either 
group were enrolled in any college chemistry 
course. 

A year later, these students were tested with 
Form B of the Iowa Training Test and with 
the investigator’s functional test. 

Finpincs.—“After a period ranging from 
one to three or four years since taking chem- 
istry, this group, now in college, has a residue 
on the training test of 3.4 times that of the 
non-chemistry group now in college.” 


Unit IV 

PropLEM.—To determine the “influence of 
choice of chemistry upon subsequent scores,” 
and “the relation of choice [or avoidance] of 
chemistry to intelligence " 

Metuop.—* Four groups of students from 
Johns Hopkins University and Western Mary- 
land College were selected on the basis of 
answers to questionnaires designed to 
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discover which students elected or avoided 
chemistry and which students had no oppor- 
tunity to elect it.” These groups, designated 
respectively as the “chemistry-choice group,” 
the “chemistry-no-choice group,” the “no- 
chemistry-choice group,” and the “ no-chemistry- 
no-choice group,” took the functional test and 
Form A of the training test. The Thurstone 
test, together with the functional test and the 
training test, was also administered to 45 mem- 
bers of the “chemistry-choice group” and to 
nine members of the “ chemistry-no-choice” 
group. 

ConcLusions.—l. from the . . . data, 
there seems to be a rather strong indication 
that students who elect to study chemistry 
achieve no greater success in chemistry than 
do those students who take it as a requirement.” 

2. The data “seem . . . to indicate that 
there may be some tendency for the less intel- 
ligent students not to elect to take chemistry.” 

Unit V 

ProsLEM.—To determine whether chemical 
information is retained after the study of 
chemistry in high school. 

Metuop.—The scores made by the high-school 
X- and C-groups on the Iowa training test and 
on the functional test were compared with 
those of both the college X- and C-groups on 
the same tests. 

Conciusions.—“In so far as the high-school 
and college groups are comparable,” the data 
indicate “that some residue of chemical infor- 
mation remains after the study of chemistry in 
high school. The gains on the training test 
appear to be more permanent than the func- 
tional gains.” “On the functional test, the 
gains seem less permanent, if indeed they show 
any permanence at all.” 

GENERAL ConcLusions.—l. “The study of 
chemistry for one year in high school yields 
significant, measurable, and relatively permanent 
gains in the knowledge of chemistry.” 

2. “Growth in knowledge of chemistry is 
accompanied by significant but smaller gains 
in the ability to apply this knowledge.” 

3. “Retention of the facts of chemistry is 
sustained over a longer period than is the 
ability to apply the facts.” 

4. “Both the acquisition of knowledge of 
chemistry and the ability to apply such knowl- 
edge are largely the resultants of instruction in 
chemistry.” 


o 
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Editorials and Educational News 


SCIENCE APPRECIATION AND 
CONSUMER SCIENCE 

That modern life is complex, and is 
constantly growing more so, no one will 
deny. The chief cause of this trend is the 
rapid and bewildering development in the 
application of science to human needs. 
This development affects our ethical, social 
and political life profoundly. 

If we are to prepare our students for 
future citizenship, or even for their present 
lives, we must give them an understanding 
of the effects of science on modern living. 
It is not enough to teach them that the 
telephone uses an electromagnet or that 
chlorine is used to purify water. 

We are not preparing our students to 
make intelligent adjustments in a world 
growing more complex each day. The 
present’ approach in teaching and course 
construction seems to have as its premise 
that all of our students are preparing for 
scientific callings in life, whereas only a 
small percentage is doing so. 
is a tremendous time 
others. 

Not long ago all high school art pupils 
were painfully drilled in rules of perspec- 
tive and drawing. Little was said about 
where art and life meet. Art educators 
soon realized the futility of attempting to 
make producers of art out of everyone in 


The result 


waste of for the 


school, regardless of aptitude or desire to 
produce art. It realized that it is 
more important to educate for the appreci- 
ation and consumption of art, because that 
is what most of the students will be doing 
as adults. Teachers of art, 
began to stress the significance of art in 
the community, such as in public parks and 
buildings ; in the home: furniture, draper- 
les and clothes; in the theater: costumes, 
settings, and make-up; and in advertising. 
Sculpture, architecture, the graphic arts, 


was 


therefore. 
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the biography of artists and the develop- 
ment of art were incorporated in courses. 
Such an approach meets to-day’s needs 
better than merely drawing baskets of fruit 
and vases. 

A close analogy exists in science educa- 
tion. We are attempting to make pro- 
ducers of science out of the students who 
come to us. Regardless of aptitude, in- 
clination, or need, we put them through the 
saine routine. Studies show that students 


forget most of the facts they meet in 
science courses a short time after they have 
completed the course. In too many cases 
the motivation is mainly a desire to finish 
a subject so as not to be annoyed with it 
any longer. 

Yet, there is great need for intelligent 
appreciation of science and consumer sci- 
ence. Power dams, railroads, steamships, 
airplanes, mines, mills, food processing, 
telegraphs, telephones, radios, x-ray, sur- 
gery, medicine, dentistry, housing, heating, 
lighting, refrigeration, air-conditioning, 
textiles, printing, sky, earth and water will 
impinge in some way on the present and 
later life of the pupil. 

No 


pected to know all these fields from a pro- 


one of our great scientists is ex- 
ducer standpoint, but as future citizens and 
consumers, our students should and can be 
taught their significance in modern life. 

The rapid changes in materials, devices, 
and services is leaving the public more in 
ignorance each day. A calloused populace 
knows only to push buttons and to expect 
miracles, yet sensitive curiosity concerning 
reasons for happenings is one of the im- 
portant scientific attitudes. 

Science stressing informational recall 
has not prevented a stupendous annual 
waste in human and wild life, timber and 
soil. The implications of communication, 


transportation and power are oblivious to 
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most science students. Are we training for 
citizenship ? 

The problem of finding a job will face 
almost every one of our pupils a short time 
after he leaves school, yet what awareness 
has he of the wide range of producing and 
consuming activities going on? 

Scientific attitude, democratic citizen- 
ship, and vocational guidance are highly 
desirable objectives. If science appreci- 
ation and consumer science appear better 
equipped to achieve them, then the next 
movements in curriculum revision should 
be clear. 

WILLIAM REINER 
New Utrecht High School 
Brooklyn, N. Y. 


PROCEEDINGS OF DEPARTMENT OF 
SCIENCE INSTRUCTION 
The 1938 Proceedings of the Department 
of Science Instruction of the National Educa- 
tion Association are available. Problems at all 
levels of science education are discussed by 
Pieper, Knox, Shaw, Mann, Clark, Johnson, 
Meister, Powers, Neuner and many others. 
Copies may be secured by sending fifty cents 
to Harold E. Wise, Treasurer, Teachers College 
112, University of Nebraska, Lincoln, Nebraska. 


NATIONAL BIOLOGY GROUP 
ORGANIZED 
On July 1, 1938, in New York City the 
organization meeting of The National Associa- 


tion of Biology Teachers was held. 

Fifteen delegates representing approximately 
1500 pledged members in _ thirty-five _ states, 
adopted a constitution, elected their officers and 
established their journal which will be known 
as THE AMERICAN BroLtoGy TEACHER. 

The purpose of this assocation, as stated in 
the constitution, is to organize the biology 
teachers on a national basis by local units in 
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order to: spread vital and useful biological 
knowledge to the general public, encourage sci- 
entific thinking and the scientific method, and, 


through their journal, to make available to 
biology teachers information concerning _ the 
selection, organization, and _ presentation of 
biological materials. 

This new association was sponsored by the 


committee on biological science teaching of the 
Union of American Biological Societies. Dr. 


Oscar Riddle of Cold Spring Harbor, New 
York, is chairman of the committee and Dr, 
D. F. Miller of Ohio State University is the 


committee’s field representative. 
The officers of the association are as follows: 
President—Mr. M. C. Lichtenwalter, Chi- 
cago, Ill. 
President-elect 
Boston, Mass. 
First vice president—Mr. 
Farmville, Va. 
Second vice president—Miss Lucy Orenstein, 


New York, N. Y. 


Mr. Malcolm D. Campbell, 


George W. Jeffers, 


Secretary-treasurer—Mr. P. K.  Houdek, 
Robinson, III. 

Acting Editor-in-chief—Mr. I. A. Hersko- 
witz, New York, N. Y. 

Managing Editor—Mr. J. S. Mitchell, Lex- 


ington, Ky. 

Enquiries concerning membership and_ sub- 
scription to the journal should be sent to Mr. 
P. K. Houdek, Township High School, Robin- 
son, Il. 

NOTICE TO SUBSCRIBERS 

Again we invite subscribers to submit to 
the Editor for publication articles, classroom 
notes, and items of interest for our Educational 
News section. 

May we request that articles be not over 
2500 words in length and that classroom notes 
do not exceed 600 words in length. 

Our readers are particularly interested in 
investigations in teaching science, in presenta- 
tions of actual classroom procedures, in course 
of study innovations, in club activities, in com- 
mittee activities, in curricular changes, and in 
the tricks of the trade of the skilled teacher. 

Let us hear what you are doing. 
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Abstracts 


SCIENCE IN EDUCATION 


KIRKPATRICK, 
The American 
April, 1938. 

In this article the authors of survey textbooks 
are somewhat roundly taken to task. <A 
quotations: “Heil’s The Physical World 
devotes over 400 of its 534 pages to physics and 
only two pages to geology. Those scien- 
tists who are genuinely concerned about some of 
the present trends in science education should 


Paut. “A Survey of Surveys.” 
Physics Teacher 6:74-77; 


few 


find in this book (Jean, Harrah, Herman and 
Powers) many things to justify their worst 
fears. Unquestionably this text is defaced by 
many amazing mis-statements. College 


Physical Science by McCorkle and Lewis marks 
an achievement in the arts of omission and con- 
densation. 3awden’s Physical Universe 
contains altogether too many erroneous state- 
ments and careless oversights to be lightly 
forgiven.” The author seems to believe that 
Richards’ The Universe Surveyed and Brownell’s 
Physical Science the best survey books in 
physical science yet published. Abstractor’s note: 
It is probably merely an oversight or ignorance 
of their existence that caused several physical 
science survey texts to be omitted from the 
discussion. —C.M.P. 


AmprosE, LutHER M. “The Training of Teachers 
of Science in Kentucky.” School Science and 
Mathematics 38: 126-133; February, 1938. 
This article reports an extensive investigation 

of the conditions existing in 1937 with respect to 

the teaching of science in 833 high schools of 

Kentucky. The report presents interesting data 

of various sorts and ends with a number of 

recommendations for the improvement of science 
teaching and of the requirements of science 

teachers in Kentucky. —F.D.C. 


N., and McCurtcuen, S. P 
Thinking in Social Studies and 
Progressive Education 15: 284-290; 


ZecHiEL, A. 
“Reflective 
Science.” 
April, 1938. 
The authors of this article are members of the 

Curriculum Staff of the Commission on the Rela- 

tion of School and College of the Progressive 

Education Association. They set forth the task 

of the secondary school in this way: “The schools 

must develop students who can think intelligently 
or scientifically ; who are concerned for the wel- 
fare of others; who can participate effectively ; 
and who have rich many-sided personalities.” 
They show the implications of one of these 
purposes—to help develop students who can 
think scientifically—in the fields of science and 
social studies. A simple analysis of the steps 
involved in scientifie thinking is presented. It is 
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pointed out that if the student is to define and 
describe problems for himself, collect, organize 
and interpret data, draw conclusions, and act in 
accordance with his conclusions, he should be 
given opportunity to gain experience in doing it 
under the guidance of skilled and efficient instruc- 
tors. This necessitates using content in which 
problems will be found that are of importance 
to pupils and using a method that allows the 
student to do his own thinking. 

A brief summary is given of the way one 
teacher organized and presented teaching ma- 
terials in an effort to develop in his pupils the 
scientific method of work. 

This type of teaching calls for wide variety of 
reference materials of a semi-technical nature 
that are easily accessible as in a classroom library 
and also a redistribution of laboratory materials 
so that classroom and _ laboratory 
workroom. 

All progressive science teachers will find this 
an excellent and stimulating article. —F.G.B. 


will be a 


Henpricks, B. Ciirrorp, AND HANporF, BENJA- 
MIN H. “Examination Practice in General 
College Chemistry.” Journal Chemical Edu- 
cation 15: 176-179; April, 1938. 

The authors analyzed about fifty examinations 
in general college chemistry with a view to deter- 
mining objectives of the course as indciated by 
questions asked, subject matter 
and miscellaneous data as to number and form of 
questions, and so forth. The results 
startling or radical departures from 
subjective examination techniques. They do re- 
veal that about two-thirds of the instructors 
submitting the examinations are dissatisfied with 


them. -V.H.N. 


areas covered, 


show no 
traditional 


Fernetius, W. Conarp, Quitt, LAwrence L 
AND Evans, Wm. Lioyp 


“Experiences Teach- 


ing Proficiency Students in Chemistry.” Jour- 

nal Chemical Education 14: 427-433; Septem- 

ber, 1937. 

The Ohio State University regularly offers 
two parallel courses in general chemistry, one 
for freshmen who have not had chemistry in 


high school, the other for those who have. How- 
ever, this arrangement has not proved adequate 
to meet the needs of all students. For four years 
students showing unusual strength on the basis 
of a placement examination and a special pro- 
ficiency examination, consisting of a written exer- 
cise and a test of laboratory performance, have 
been permitted to take a proficiency 
lieu of either of the regular courses. The pur- 
this are to make up whatever 
deficiencies exist by reason of these students not 


course in 


poses of course 
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having taken the regular courses and to go more 
deeply into chemistry covered by these courses. 
The “performance of the proficiency students is 
consistently superior, and they are characterized 
by unusual interest in chemistry and singularity 
of purpose. About half of them come from the 
College of Engineering and more than a third 
more from the College of Arts and Sciences. 
Nearly one-half are in chemistry, chemical engi- 
neering, and closely allied curricula. The authors 
feel that the experiment accomplishes certain 
worthy ends, and is successful enough to be 
continued. —V.H.N. 


Orvo, Cart. “The Correlation of Grades Re- 
ceived by Students in Successive College Chem- 
istry Courses.’ Journal Chemical Education 
14: 381-383; August, 1937. 

It is shown that a substantial positive correla- 
tion exists between marks in successive courses 
in chemistry in this institution (University of 
Maine). Marks in early less specialized courses 
are more valuable for prediction than those ob- 
tained in more specialized courses. —V.H.N. 


SILLINGER, R. D. “Lecture Demonstration Ex- 
periments.” Journal of Chemical Education 
14: 375-377; August, 1937. 

The requirements for a successful demonstra- 
tion are that it should (1) explain a definite prin- 
ciple or process, (2) be brief, (3) not be too 
complicated, (4) be done with apparatus large 
enough to be seen easily, (5) be fool-proof as 
possible. The author goes on to describe three 
experiments which meet these criteria. They 
are (1) the contrast process for pulfuric acid, 
(2) preparation of oxygen from _ potassium 
chlorate, (3) demonstration of vapor pressure 


constant. —V.H.N. 


Wattace, Eart K. “A Survey of Chemistry in 
Women’s Colleges.” Journal Chemical Edu- 
cation 14: 285-294; June, 1937. 

A survey of chemistry in 101 four-year 
women’s colleges in the United States is re- 
ported. Common practice is to offer two semes- 
ters of general inorganic chemistry, and one 
semester each of qualitative analysis and quanti- 
tative analysis. Others frequently offered are 
organic, physiological, food, and physical chem- 
istry. Also courses in the teaching of chemistry 
and the history of chemistry are often given. 
The most frequently required science subject for 
a degree is chemistry. It was found that most 
of the colleges do not offer enough chemistry to 
permit their graduates to begin graduate work 
in chemistry without further study. The defi- 
ciencies are, however, slight in most instances 
These colleges generally do offer enough work 
to justify a major in chemistry. Less than two 
per cent of the juniors and seniors major in 
chemistry. The faculty is well trained, the pre- 
dominating degree being the Ph.D. Approxi- 
mately 40% conduct research besides teaching. 

—V.H.N. 
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PHELAN, Eart W. “The 1936-1937 College 
Chemistry Testing Program.” Journal Chem- 
istry Education 14: 586-590; December, 1937. 
The results of the use of the Cooperative 

Chemistry Test for colleges in 162 colleges are 

given and analyzed. The number of students 

tested was 9,504. Comparisons are made by 
types of colleges, size of class, sex, and a number 

of other factors. —V.H.N. 


Griasozr, P. M. “The Chief Sin in First-Year 
College Chemistry Teaching.” Journal Chemi- 
cal Education 15: 14-16; January, 1938. 

It has been shown that when college freshmen 
are given the same course in general inorganic 
chemistry regardless of whether or not they had 
chemistry in high school, the accomplishment of 
the two types of students as groups is about 
equal. The author believes that this is an indict- 
ment of the methods of giving chemistry in coi- 
lege. Those who have had chemistry in high 
school should be made to build upon what they 
have already learned about chemistry. The atti- 
tude of the college instructor should be one of 
encouraging the student to remember and use 
what he learned, rather than reminding them 
continually that they really know nothing about 
chemistry. —V.H.N. 


Stmons, J. H. “Qualifications for Teachers of 
Chemistry.” Journal Chemical Education 
15: 18-23; January, 1938. 

Teachers of high school chemistry should be 
alert and have well trained minds. They should 
be carefully selected and given a “rigorous school- 
ing—in a sound curriculum containing an ample 
amount of chemistry.” The requirements in 
special educational courses should be reduced to 
a minimum. —V.H.N. 


FrutcHey, F. P., anp Henpricks, B. CLirrorp. 
“Constructing and Validating Examinations.” 
Journal Chemical Education 15: 40-43; Jan- 
uary, 1938. : 

This report describes the application of two 
methods of measuring the degree to which vari- 
ous important objectives of instruction in chem- 
istry have been attained. The direct method con- 
sists of having students write what they know 
in their own words. The indirect method con- 
sists of a variety of exercises which parallel in 
each case the direct question on each objective 
but which require only recognition of right and 
wrong concepts. In every instance the agree- 
ment between the results obtained by the respec- 
tive methods is high. Since the indirect method 
requires less time and seems to be equally valid, 
it is preferable. —V.H.N. 


Grapy, Roy I., anp Cuittum, Joun W. “The 
Chemist at Work.” Journal Chemical Educa- 


tion 15: 167-176; April, 1938. 

This is a symposium of persons engaged in 
different fields of chemistry describing their re- 
spective types of work. Types included are plant 
chemistry, chemistry in insurance, chemistry in 
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nutrition, chemistry in the lead-silver smelter 
industry and chemistry in the glass industry. 
—V.H.N. 


Grapy, Roy I|., anp Cuitrum, Jonn W. “The 
Chemist at Work.” Journal Chemical Educa- 
tion 15: 222-237; May, 1938. 

A continuation of the series begun in the April 
issue. This includes the medical technologist, 
the chemist in sugar industries, the chemist in 
government laboratories, the chemist in the water 
resources laboratory, the chemist in research and 
plant control, the chemist in manufacture of elec- 
trical appliances, the chemist in invention, and 
the railway water chemist. —V.H.N. 


Gravy, Roy L, anp Cuitrum, JoHnN W. “The 
Chemist at Work.” Journal Chemical Educa- 
tion 15: 271-285; June, 1938. 

This is a continuation of the series of short 
articles by authorities. This issue includes work 
with chemical abstracts, with the chemist in the 
pharmaceutical industry, in the canning industry, 
in university teaching, in an agricultural experi- 
ment station, and in the glass industry. 

—V.H.N. 


Moutton, Harotp G. “Science and Society.” 

Science 87: 173-179; February 25, 1938. 

This was the introductory lecture to the first 
of a series of five conferences on “Science and 
Society” to be held by the American Association 
for the Advancement of Science. The general 
theme of this first conference was “Fundamental 
Resources as Affected by Science.” —C.M.P. 


RippceE, Oscar. “Progress in Forming a Na- 
tional Association of Biology Teachers.” The 
Teaching Biologist 7: 101-103; April, 1938. 
This is a progress report of the Committee on 

the Teaching of Biology of the Union of Ameri- 

can Biological Societies. A meeting of delegates 
has been called for July 1, 1938, to meet in New 

York City. —C.M.P. 


Wrnokur, Morris. “Needed Research in Biol- 
ogy Education.” The Teaching Biologist 
7: 113-117; May, 1938. 

This is a resumé of the reports of the Research 
Planning Committee. Four broad areas were 
considered: (1) determination of content, 
(2) classroom learning and teaching, (3) evalu- 
ation of the learning products, and (4) extra- 
class activities. Dr. Frederich L. Fitzpatrick 
presenting the first area pointed out that pupil 
interests cannot be used as the sole guiding force 
in the determination of content. A more prom- 
ising procedure is an amplification of the old 
“response to objects” methods. Comparative 
difficulty of topics is a factor to be considered in 
selecting content. The biology needed for a gen- 
eral education is a survey of the environment. 
Professor Charles J. Pieper discussed methods 
of learning and teaching, pointing out the neces- 
sity for analyzing the goals of biology instruc- 
tion. Few problems in the area of methods in 
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biology have been solved, and confirmed. Dr. S. 
Ralph Powers discussed the evaluation of learn- 
ing products. One important learning product 
in need of evaluation is the scientific method. 
Another important problem is the obtaining of a 
coherent picture of the world. Dr. Morris 
Meister discussed extra-class activities. A 
fundamental problem of biology teaching is to 
direct extra-class activities more effectively 
toward the goals of science education. The 
biology teacher has the tools, the students and 
biological materials for determining interests, 
evaluating courses of study, testing the effective- 
ness of teaching techniques, and judging the out- 
comes of instruction. Research efforts should be 
specific and directed. —C.M.P. 


Netson, V. E. “Selling the Chemistry Depart- 
ment to the Public.” The Jowa Science 
Teacher 4:6-12; March, 1938. 

Chemistry may be most easily sold to the pub- 
lic through the medium of interesting, capable lec- 
turers, and through exhibits and demonstrations. 

—C.M.P. 


Gacer, C. Stuart. “Pandemic Botany.” 

87 : 285-292; April 1, 1938. 

This is the address of the retiring president of 
the Botanical Society of America, given at the 
“Dinner for all Botanists” at Indianapolis, on 
December 29, 1937. In this engaging article, 
Dr. Gager states that the responsibilities of 
scientists are three-fold: to extend knowledge by 
investigation, to give formal instruction in schools 
and to enlighten the general public by populariz- 
ing. In this latter area, the scientists have fallen 
down woefully. —C.M.P. 


Science 


Levi, HerMAN S. “Ineffective Geography Teach- 
ing—W hy ?” The Journal of Geography 
37 : 185-188; May, 1938. 
3ased on the results of a survey the author 

comes to the conclusion that ineffective teaching 

of geography may be due to inadequate time 
allotment, insufficient number of _ specialists 
trained to teach the subject, the teacher's lack of 
interest in teaching geography as a separate sub- 
ject, too great a spread of geography classes 
among teachers regardless of interests or licenses, 
lack of utilization of current magazines as teach- 
ing aids, and lack of travel and professional 
training among geography teachers. —C.M.P. 


SmitH, AtpHeus W. “Unfinished Business for 
Physics Teachers.” The American Physics 
Teacher 6: 113-119; June, 1938. 

Social and economic changes demand that those 
engaged in teaching physics clarify their objec- 
tives, broaden their interests and intensify their 
training. Most physics teachers have meager 
training and, in addition, few physics teachers 
continue in that capacity only for a short time. 
There is hope for changing the continuing down- 
ward trend of physics enrollment if 
teachers face the problem intelligently. 

—C.M.P. 


physics 
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Symposium. “Where Are Superior Physics 
Students Found?” The American Physics 
Teacher 6: 85-98; April, 1938. 

This is a preliminary report of the 1936-37 
College Physics Testing Program. College in- 
troductory physics courses vary considerably 
from institution to institution. In some cases 
entire classes fail to reach the national 25 per- 
centile. The same relative positions are main- 
tained by colleges from year to year. Individual 
students vary widely. The engineering group 
ranks highest, followed by the teaching group. 
(This would seem to be strange in view of the 
recent reported findings of another committee.) 
In fact, the teaching group excelled all others in 
two units—sound and modern physics. 


—C.M.P. 


Norris, Witt V. “A Study of Laboratory 
Manuals.” The American Physics Teacher 
6: 135-138; June, 1938. 

This is the resumé of a study of 53 college 


physics laboratory manuals listing 3,343 experi- 
ments. The per cent of experiments listed in six 
divisions: (1) measurement 4.8 per cent, (2) me- 
chanics 28.3 per cent, (3) heat 13.9 per cent; 
(4) sound 6.2 per cent, (5) electricity 28.3 per 
cent, and (6) light 18.5 per cent. —C.M.P. 


Rippte, Oscar. “Educational Darkness and 
Luminous Research.” Science 87: 375-380; 
April 29, 1938. 

Major theses presented in this article include: 
(1) present failure of our secondary schools to 
educate in satisfactory degree is recognized by 
many of those who are competent to pass judg- 
ment, (2) in this country instruction in life 
science has deteriorated rather than advanced 
during the past third of a century, (3) there is 
widespread failure of educators and public school 
administrators to recognize and to utilize the 
great intellectual achievements of this scientific 
age. Many of the values of life-science are 
pointed out. —C.M.P. 


GENERAL EDUCATION 


Anonymous. “Relatives Are Helpful.” Science 

News Letter 33: 230; April 9, 1938. 

Friends and relatives are the most important 
factor in young people getting jobs. In a selected 
group, of all those who had ever had a job 70 
per cent had learned of their last job through 
friends or relatives, about 15 per cent through 
canvassing and only 10 per cent through adver- 
tisement and employment agencies. —C.M.P. 


Anonymous. “From High School to College.” 
Research Bulletin of the National Education 
Association 16:63-122; March, 1938. 

The major topics discussed in this Bulletin 
include: (1) the quest for further education, 
(2) guidance with respect to college entrance, 
(3) entrance requirements and admission pro- 
cedures, (4) introducing the student to college 
life, (5) the freshman curriculum and methods 
of teaching, (6) the guidance and supervision of 
college freshmen, (7) use of records in fresh- 
man guidance, (8) cooperative attempts to im- 
prove articulation between high school and col- 
lege, (9) summary of current practices affecting 
college freshmen, and (10 selected references. 
There are seventeen charts. —C.M.P. 


Douctass, Hart R., AND Firk, ANNA V. 
“Teaching Practices in Junior High School.” 
Social Education 2: 330-332; May, 1938. 
This is a resumé of an investigation made in 

social studies, based on replies from sixty-two 
teachers. The “telling” or lecture method has 
by no means been abandoned in introducing new 
material, stimulating interest, and in treating 
subject matter of considerable difficulty. Most 
of the teachers make considerable use of col- 
lateral reading, although only a small number 
employ some written check to see that the read- 
ing is done. Oral reports are usually given. 


A substantial number of teachers report the 
use of problems, but less than a third regularly 
use large-unit assignments. The use of projects, 
as well as the use of the Morrison plan, appears 
to be limited. About one fourth of the teachers 
use workbooks and slightly more require daily 
written work. Socialized recitations are not used 
as frequently as might be expected. Newer 
visual aids are little used. Maps, charts, pictures 
and bulletin boards are used. Few excursions or 
field trips are taken. Standardized tests are not 
used regularly. Nearly all teachers provide 
some training in study habits of pupils. Most 
teachers do not follow a rigid practice in divid- 
ing the class period for supervised study. 

—C.M.P. 


Harpinc, T. Swann. “The Myth of Excess 
Productive Capacity.” Social Frontier 4:250- 
253; May, 1938. 

The main thesis developed in this paper is that 
we do not know what we are talking about when 
we use the terms “excess productive capacity,” 
“wealth” and “plenty.” Engineers and _ econo- 
mists need to get together to set up authoritative 
definitions for future use. —C.M.P. 


Ratu, Lours E. “Evaluating the Program of a 
School” and “Techniques for Test Construc- 
tion.” Educational Research Bulletin 17:57- 
114; March 16 and April 13, 1938. 

The first Bulletin reports on the extensive 
testing program in one of the thirty schools co- 
operating in the eight year study of the Pro- 
gressive Educational Association. This evalu- 
ation is developed under the following heads: 
newer conceptions of evaluation, evaluating the 
program of the Lakeshore School and interpre- 
tations of data. 
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The second Bulletin describes the techniques 
for test construction, measuring the ability to 
apply scientific principles, measuring the inter- 
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pretation of data, and evaluating some aspects of 
proof. Much of the material reported relates to 
science. —C.M.P. 


ELEMENTARY SCIENCE 


UnperRHILL, O. E. “Physical Science Activities 
for the Elementary School.” N.C.E.S. News 
Notes 4: 216-219; January, 1938. 

This article presents discussions and demon- 
strations on how power is developed from ex- 
panding gases. The major concept developed in 
the unit is: “The greater part of the power which 
does the work of the world is derived from 
expanding gases.” —C.M.P. 


Don’ts for Ele- 
N.C.E.S. News 


Parkrs, BertHA M. “Five 
me: ‘ary Science Teachers.” 
Notes 4: 230-231; March, 1938. 

The five don'ts listed are: (1) Don’t urge chil- 
dren to generalize from insufficient data, (2) 
Don’t give the impression that questions of sci- 
ence can be settled by a show of hands, (3) Don’t 
let children perform individually experiments 
which, if accurate results are to be had, call for 
a degree of skill in manipulating apparatus above 
that commonly found among children of the ele- 
mentary school level, (4) Don’t take it for 
granted that children will fail to observe flaws in 
technique in the performing of demonstration 
experiments, and (5) Don’t keep living materials 
in the science room for so long a time before they 
are to be studied that the children come to regard 
them as a part of the furniture of the room. 


—C.M.P. 


Lunt, JosepH R. “A Demonstration Lesson in 
Elementary Science.” \.C.E.S. News Notes 
4: 232-234; March, 1938. 

This is the resumé of an elementary science 
demonstration lesson presented at the Phila- 
delphia meeting of the National Council on Ele- 
mentary Science. The problem of the demon- 
stration was: “How do cold and heat affect 
things ?” —C.M.P. 


Purpps, Dorotny. “Science Demonstration 
Centers as a Method of In-Service Training.” 
N.C.E.S. News Notes 4:209-211; January, 
1938. 

This article describes the method being used 
in the Chicago city schools to solve the in-service 
training problem of elementary teachers as it is 
related to science teaching. The plan involves 
the use of a series of science demonstrations at 
selected school centers. Criteria were set up to 
serve as guiding principles in deciding upon the 
nature of the demonstrations used. —C.M.P. 


Evans, Giapys. “Exploring the Firmament.” 

Education 58: 80-84; October, 1937. 

The author, a teacher in the Roosevelt School, 
Long Beach, California, describes the develop- 
ment of an extensive study of the heavens made 
by a sixth-grade class. She discusses with con- 


siderable detail the three major activities of the 
class which are the following: 

Locating in the heavens certain 
constellations. 

Studying about the movements of the earth 
and the relation of the earth to members of the 
solar system. 

Building a planetarium. 


well-known 


—F.G.B. 


VINAL, WILLIAM GOULD. 
New York City.” School Science and Mathe- 
matics 38: 163-185; February, 1938. 

This article is a contribution to the long series 
which the author has published on the nature 
education available in various cities. 


“Nature Recreation in 


It begins 
with a discussion of historical aspects and fol- 
lows this with brief discussions of many institu- 
tions offering facilities for nature education. 
F.D.C. 


VINAL, WILLIAM 
in Chicago.” 
38 : 300-322; March, 1938. 

This article, the latest in an extensive series, 
each discussing nature recreation in one of the 
great cities, is, like the others, of value to the 
teacher or pupil who wishes to use the resources 
of a great city in increasing his knowledge of 
science. The article begins with a discussion of 
the historical background of the city; the latter 
part is devoted to brief discussions of the vari- 
ous agencies and facilities for nature recreation. 

—F.D.C. 


Govutp. “Nature Recreation 
School Science and Mathematics 


Hapsati, Leo F. “How Animals Protect Them- 
selves.” Science Guide for Elemeniary Schools 
4: 1-33; November, 1937. 

The following topics are discussed: (1) funda- 
mental needs of all living things, (2) the need 
of protection, (3) protection against unfavorable 
environments, (4) keen senses as protective aids, 
(5) protective form, (6) protective colors, 
(7) freezing, (8) protective coverings, (9) death 
feigning, (10) shedding structures, (11) intimi- 
dation, (12) protection through locomotion, 
(13) protection through combat, (14) protection 
through group organization, (15) protection 
through intelligence, (16) suggestions to teachers, 
and (17) bibliography. —C.M.P. 


Masten, Jonn W. “Orchard and Garden Fruit 
Trees of California.” Science Guide for Ele- 
mentary Schools 4: 1-28: December, 1937. 
This is an excellent pamphlet of fruits grown 

in California. Suggestions for study are made 

for three grade levels. —C.M.P. 


Densicu, B. R. “Weeds.” 
Elementary Schools 4: 1-35 
This is a_ brief, 


Science Guide for 
; January, 1938. 
practical, fairly complete 
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treatise on weeds. Topics treated: (1) what 
causes a plant to become a weed, (2) introduc- 
tion of weeds, (3) weeds in California, (4) dis- 
bursement of seeds, (5) poisoning by weeds, 
(6) cases where weeds are beneficial, (7) cases 


where weeds are detrimental, (8) control of 
weeds, (9) suggested activities, (10) weed 
names, and (11) bibliography. —C.M.P. 
3RAUER, Oscar L., Brupaker, Lester H., 
DauGuerTY, LymMAN H., AND HAZELTINE, 
Kart S. “Products of Wood and Similar 


Substances.” Science Guide for Elementary 

Schools 4: 1-36; February, 1938. 

This unit for elementary science teachers dis- 
cusses the following topics: (1) the lumber in- 
dustry, (2) lumbering operations, (3) cutting 
the lumber, (4) grades of lumber, (5) use of 
lumber, (6) table of uses of woods of common 
trees, (7) grain in wood, (8) key for identification 
of a few western economic woods, (9) wood dis- 
tillation, (10) paper and its uses, (11) cellulose 
fibers, (12) synthetic cellulose products, (13) coal 
and coal products, and (14) bibliography. 

—C.M.P. 


Croucu, JAMes E. “Winter Birds.” Science 
Guide for Elementary Schools 4: 1-36; March, 
1938. 

While this bulletin on winter birds describes 
those found in California, much of the informa- 
tion is just as applicable to winter birds found in 
other states. Topics covered include: (1) foods 
available, (2) adaptation of winter birds, (3) 
enemies of winter birds, (4) conservation, 
(5) description of some common birds, (6) sug- 
gestions to teachers, and (7) bibliography. Sug- 
gestions to teachers include: (1) field excursions, 
(2) feeding stations, (3) photography, (4) keep- 
ing a bird chart, (5) plotting migration routes, 
and (6) making casts of footprints. —C.M.P. 


Patmer, E. Laurence. Electricity and Mag- 
netism.” Cornell Rural School Leaflet 31-32; 
March, 1938. 

This excellent leaflet discusses the following 
topics: (1) star study box, (2) an electric bur- 
glar alarm, (3) an alarm for moth study, (4) an 
electric bell, (5) an electrical signalling device, 
(6) an electric guessing game, (7) to wire a 
doll house, (8) switches, (9) plugs, (10) fuses, 


(11) electric heating machines, (12) electric 
lights, (13) hookups in series and _ parallels, 
(14) detecting an electric current, (15) some- 


thing about insulators and conductors, (16) fur- 
ther experiments with liquids, (17) an electro- 
magnet, (18) a simple telegraph set, (19) a 
magic toy navy, (20) permanent magnets, (21) 
magnets in doorbells and telephones, (22) a 
simple motor, (23) electricity produced by fric- 
tion, (24) current by chemical action, (25) elec- 
tricity from storage batteries, (26) induced 
electrical currents, (27) transformers and induc- 
tion coils, (28) alternating currents, (29) other 
roles played by electricity, and (30) references. 
—C.M.P. 
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LowrizE, Donato C. “How Spiders Live Over 
Winter.” Biology Briefs 1: 1-2, 5; 
1938. 

The various wintering habits of some fifteen 
species of spiders are considered. Illustrated 
—C.M.P. 


January, 


Notes on the Carnivorous 
United States. The 
Briefs 1:20-21; 


Sicter, H. “Some 
Plants Found in the 
Pitcher Plant.” Biology 
March, 1938. 

This is the first of a series of articles on car- 
nivorous plants. The Pitcher Plant dates back 
to Cretaceous times. An excellent description of 
the pitcher plant is given. —C.M.P. 
Kittner, F. M. “The Banana.” Biology Briefs 

1: 17-19, 23; March, 1938. 

This is a brief illustrated article on the life 
history of the banana. —C.M.P. 


MitcHeNeErR, Hope, AND HARTMANN, VIOLET 
Tuomas. “A Bird Unit.” The Grade Teacher 
55:30:49; April, 1938. 

This is an elementary science unit for primary 

grades. —C.M.P. 


SouRWINE, Muitprep. “Sunshine and_ Rain.” 
The Grade Teacher 55:28, 72-73; April, 1938. 
This unit for the primary grades on weather 

lists aims, outline for study and seat work. 

—C.M.P. 


3RINK, Ipa. “The 
The Grade Teacher 


BiouGH, GLENN O., AND 
Study of an Aquarium.” 
55: 32-33, 72; April, 1938. 
This elementary science unit is intended for 

primary and intermediate grades. —C.M.P. 


“Laboratory <Activi- 
The Grade Teacher 


Witks, WILLIAM TAYLOR. 
ties for a Unit in Food.” 
55:36; April, 1938. 

This is an elementary science unit designed for 

intermediate and grammar grades. —C.M.P. 


Bioucu, GLENN O., AND Brink, Ipa K. “Fish.” 
The Grade Teacher 55: 36-37; May, 1938. 
This is an illustrated unit for the grammar 

grades. Topics considered are: (1) Observation 

on fishes, (2) How fish breathe, (3) Food of 
fish, (4) Fish in winter, (5) Things to do, and 

(6) Bibliography. —C.M.P. 


June, Martin W. “The June Beetle.” The 
Grade Teacher 55:14, 68-69, 81; June, 1938. 
This is a practical elementary science unit that 

includes description of enemies, methods of con- 

trol and pupil activities. —C.M.P. 


Anne. “How Animals are Pro- 
The Instructor 47:19, 70-71; April, 


ROKUSEK, 
tected.” 
1938. 
This is an elementary science unit designed 

“for all grades.” Objectives, approach, pro- 

cedure, activities and culmination are included. 

—C.M.P. 
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JUNIOR HIGH SCHOOL SCIENCE 


Zarr, RosaAtinp M. “Superstitions of Junior 
High School Pupils. Part II. Effect of In- 
struction on Superstitious Beliefs.” Journal 
of Educational Research 31: 481-496; March, 
1938. 

The purpose of Part II of this extensive study 
“was to determine to what degree the super- 
stitious beliefs of junior high school pupils may 
be reduced by a course in general science which 
is definitely directed toward the elimination of 
superstitions.” 

“The methods of instruction employed were 
based upon the assumption that a superstitious 
attitude indicates lack of ability to sense cause 
and effect relationships and is, therefore, the 
exact opposite of a scientific attitude. Scientific 
attitudes necessitate habits of clear thinking, 
openmindedness, careful observation of data, 
suspended judgment, criticism, weighing of evi- 
dence and a search for true cause and effect rela- 
tionship.” To emphasize these points and to 
guide pupils in problem solving, questions were 
used that required pupils to “recall past experi- 
ences, form an hypothesis, make a workable 
plan, search for facts, and weigh evidence with 
respect to pertinence, soundness, and adequacy” 
and consider cause and effect relationships. 

The direct attack on superstitions was made 
by trying out particular superstitions in the class- 
room, such as walking under a ladder will bring 
bad luck. For some time after such an experi- 
ence with a superstition, pupils reported in class 
all unpleasant things for which no good explana- 
tion could be given. After several weeks, con- 
clusions were made by pupils as to the truth of 
this common sunerstition. At the close of the 
semester, 285 ninth grade pupils who had spent 
two hours each week following the special method 
of instruction were retested with Muller and 
Lundeen superstition test, Zapf superstition test, 
and Woodworth Mathews Personal Data Sheet. 

To find the effect of science instruction with- 
out emphasis on superstitions, the scores of 546 
pupils who had taken the Muller and Lundeen 
superstition test were grouped according to the 
number of semesters of general science they had 
had previous to the experiment. The averages 
of the scores of each group were determined. 

The conclusions derived from this study are 
summarized as follows: 

Regular general science work seemed to have 

no effect in reducing superstitious beliefs. 


Superstitious responses were definitely reduced 
following a period of instruction directed 
toward this end. 

There was a greater decrease in superstitious 
responses on the Zapf test than on the Muller 
and Lundeen test indicating probably that 
children find it easier to cease saying that a 
superstition is true than to cease feeling the 
influence of it. 

Evidence indicates that the majority of chil- 
dren do not seem to be consistent in their 
superstitious beliefs. 

The true scores of superstitious beliefs were 
found to correlate positively with emotional 
maladjustment. 

A slight decrease in the mean, median, and 25 
and 75 percentiles were found on the emo- 
tional adjustment scores following the period 


of special work. F.G.B. 
Empree, Royar B., anp Fioyp, Oriver R. “The 
Predictive Value of General Science.” Journal 
of Educational Research 31: 650-655; May, 


1938. 

The emphasis that has been placed upon the 
guidance function of general science and other 
subjects in the junior high school makes this 
investigation an important one. It is concerned 
with achievement in general science as a means 
of predicting the probable success or failure of 
pupils in other science courses in the school. It 
grew out of an earlier study made by Floyd in 
which he found “little evidence that the ninth 
grade science contributed to superior 
achievement in biology, chemistry or physics.” 

Records were studied of pupils who took sci- 
ence courses in the University of Minnesota 
High School during the years 1926-1933. Dur- 
ing these years the offerings in science in this 
school were general science in ninth grade, biol- 
ogy in tenth grade, and physics and chemistry 
open to eleventh and twelfth grades. 

The results show that general science as pre- 
sented in the University of Minnesota High 
School “cannot be justified upon the basis of its 
predictive value.” The authors suggest that gen- 
eral science “may make important contributions 
to the curriculum of the secondary school in 
other ways” than by contributing to superior 
achievement or predicting probable success or 
failure in biology, chemistry or physics. 

—F.G.B. 


course 


SECONDARY SCIENCE 


Stone, CHARLES H. “Some Modern Methods 
for Teaching Science.” School Science and 
Mathematics 38: 146-162, February, 1938. 
This article presents a number of practical 
illustrations of teaching devices to stimulate the 
interests of pupils and to present effectively vari- 
ous materials of physical science. —F.D.C. 


headings : 


DrespeEN, Arnotp. “Methods of Thinking that 
Should Grow Out of the Study of Science and 
Mathematics.” Progressive Education 15: 294- 
296; April, 1938. 

The author considers scientific procedure in 
relation to science and mathematics under thrce 


observation, recording, and drawing 
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conclusions. He discusses observation with un- 
aided senses and by use of instruments. For 
recording observations measuring methods are 
necessary. They make it possible to see meaning 
in a group of observations, to draw conclusions, 
and make predictions from relationships ex- 
pressed in records. 

The method of thinking that involves observa- 
tion, recording, and drawing conclusions makes 
possible the discovery of relationships, trends, 
and tendencies that are valuable in science and 
mathematics and in other fields as well. 

—F.G.B. 


Wacker, D. Irvine. “Calculations in High 
School Chemistry.” Journal of Chemical Edu- 
cation 14: 282-284; June, 1937. 

The author presents in outline form the essen- 
tial steps in solving the common types of chemi- 
cal calculations in the high school course. This 
has been used in mimeographed form with pupils 
and found helpful. —V.H.N. 


HAsKINS, RicHArD, GAVIN, JOHN, AND BOWMAN, 
E. C. “An Experiment in the Teaching of 
High-School Chemistry.” Journal Chemical 
Education 14: 321-323; July, 1937. 

The authors describe an attempt to make 
chemistry more interesting and less difficult for 
beginning students by organizing the work in a 
modified form of the unit plan and by placing 
large emphasis upon individual work and initia- 
tive. A sample unit is given to illustrate the 
form of organzation and procedure followed. It 
is believed that this method of instruction is 
economical of time and materials and that it 
results in greater development of power in plan- 
ning, executing, and interpreting laboratory work 
than the conventional method does. —V.H.N. 


Huntress, Ernest H. “Daily Chemical Anni- 
versaries as a Teaching Tool.” Journal 
Chemical Education 14: 328-344; July, 1937. 
A complete calendar giving names of chemists 

whose birth dates fall on each day of the year. 

Also gives the year of birth and date of death. 

The calendar is also cross referenced so that the 

men are named for whom a given day repre- 

sents the date of death. —V.H.N. 


“Report of the Committee on Minimum Equip- 
ment (For High School Chemistry).” Jour- 
nal Chemical Education 14: 386-392: August, 
1937. 

This report includes all that is needed to meet 
the standard minimum high school course in 
chemistry as recommended by the American 
Chemical Society and the work included in the 
commonly used high school books. All equip- 
ment needed for individual experiments by eight 
pupils and demonstrations by the teacher is 
listed with prices, including both apparatus and 
materials. The report also has suggestions to 
the teacher of chemistry for laboratory procedure. 

—V.H.N. 
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Gray, WILLIAM S. “The Preparation of 
Teachers of Chemistry.” Journal Chemical 
Education 14: 466-471; October, 1937. 

The training of teachers of high school chem- 
istry like that of all teachers is affected greatly 
by changing social conditions. The efficient 
teacher must have social understanding and a 
social point of view as well as a thorough under- 
standing of the nature of the world in which we 
live. He must, therefore, have first of all a good 
general education. Second, he needs adequate 
specialization in the field in which he is to teach, 
Third, he must be well equipped by professional 
training to perform his work efficiently in the 
broad sense of the term. —V.H.N. 


Currier, A. J. “The Science Teacher’s Job. 
Journal Chemical Education 14: 583-586: 
December, 1937. 

The great increase in scientific knowledge, the 
growth in enrollment in secondary schools, and 
recent social and economic changes have all had 
a profound effect on the job of teaching science. 
There is increasing effort to make science teach- 
ing pedagogical as well as logical and scientific. 


—V.H.N. 


Ross, VERNE R. “Research Problems for Secon- 
dary School Pupils.” Journal Chemical Edu- 
cation 15: 84-86; February, 1938. 

Five case studies are reported of high school 
pupils whose interest in research was aroused 
following a course in high school chemistry. All 
carried out respectable research problems to suc- 
cessful conclusion. Several went on to graduate 
work in chemistry and university teaching. 


—V.H.N. 


Curtis, Witttram C. “A Brief Course in Com- 
mercial Chemistry for High School Students.” 
Journal Chemical Education 15: 121-123; 
March, 1938. 

This article gives suggestions and ideas for a 
course in chemistry to be given to those who 
have had a year of general high school chemistry 
and are not going on to college. —V.H.N. 


Henpricks, B. Ciirrorp, AND Frutcuey, F. P. 
“The Uses of Examinations.” Journal Chemi- 
cal Education 15: 237-240; May, 1938. 

This is a helpful discussion of the uses of tests 
and examinations. Fundamentally, they should 
be used to study the pupil and as a result of such 
study to help him to realize more completely his 
potentialities for growth and improvement. 

—V.H.N. 


CrarkK, Paut E. “The Effect of High School 
Chemistry on Achievement in Beginning Col- 
lege Chemistry.” Journal Chemical Education 
15: 285-289; June, 1938. 

Two experiments are reported comparing the 
achievement of students in college chemistry who 
had chemistry in high school with that of stu- 
dents who had no high school course in chem- 
istry. In one experiment, semester grades are 
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used as the measure of achievement, in the other 
percentile ranks on the Iowa Placement Tests in 
Chemistry are used. In all cases, the measure- 
ment of achievement is restricted to the first 
semester's work. Those who had chemistry in 
high school do consistently better. —V.H.N. 


Anonymous. “Physical Environment and Its 
Effect on Human Beings.” The Science Leaf- 
let 11: 26-32; March 17, 1938. 

The following factors have affected living 
organisms: (1) oscillations of climate, (2) water, 
(3) the atmosphere, (4) the soil, (5) tempera- 
ture, (6) radiation, (7) other vibrations, and 
(8) time. —C.M.P. 


MersterR, Morrts. “The Greatest Hobby of 
Them All.” The Science Classroom 17:1, 4; 
January, 1938. 

This “greatest hobby” is the hooking of a 
camera to a microscope, the technique of which 

is described in this article. —C.M.P. 


MetsteR, Morrts. “Simple Apparatus for the 
Physiography Teacher.” The Science Class- 
room 17:1, 4; March, 1938. 

Demonstrations described: (1) mountain for- 
mation, (2) lava formation, and (3) volcanic 

mountain formation. —C.M.P. 


Metster, Morris. “From the Classrooms of 
Successful Science.” The Science Classroom 
17:1; April, and May, 1938. 

Interesting experiments described include: 
(1) projecting light beams on the blackboard; 
(2) capillary action, (3) making an opaque pro- 
jector, (4) adjusting a “vial” Cartesian Diver, 
(5) an “assemble-able” bell, and (6) a trans- 
former using the assembly technique. 

—C.M.P. 


Howarp, Russet S. “Reorganization of Physi- 
cal Science Course.” The Iowa Science 
Teacher 5:6-7, 16; April, 1938. 

This is a committee report which in brief 
recommends that a combination physical science 


ABSTRACTS 


course be offered those high school students who 
are unable to carry successfully the regular high 
school courses in physics and chemistry. This 
combination physical science course should not 
displace the present differentiated special science 
courses. The committee also believes that the 
present general science courses should be placed 
down in the elementary grades. —C.M.P. 


WalILes, Raymonp B. “Color Chemistry.” 
Popular Science Monthly 132:90-91, 125; 
April, 1938. 

Colors help identify unknown _ substances. 


Several interesting color changes obtained from 
chemical changes used in identifying certain sub- 
stances are described. —C.M.P. 


Watres, Raymonp B. “Fun with Magnetic 
Chemicals.” Popular Science Monthly 132: 
96-97, 129-130; April, 1938. . 

This article describes some experiments with 
materials not commonly considered magnetic. 


—C.M.P. 


RicHarps, Oscar W. “Photomicrography.” 
Biology Briefs 1: 25-29; April, 1938. 
This is an excellent illustrated article describ- 
ing the techniques 
microscopic life. 


involved in photographing 


—C.M.P. 


WaALLINnG, Morton C. “Tissue—Thin Specimens 
Made for Your Microscope.” Popular Science 
Monthly 132: 86-87, 112-114; June, 1938. 
This illustrated article describes an easy method 

by which soft substances can be sliced into sec- 

tions by setting them in paraffin. —C.M.P. 


Waites, Raymonp B. “Make It Yourself.” 
Popular Science Monthly 132: 88-89, 115-116; 
June, 1938. 

Useful household chemicals that can be pre- 
pared in home laboratories are described. These 
include: ink for marking automatic 
siphon, rust stain removers, polishing cloth for 
removing tarnish, and so on. —C.M.P. 


laundry, 
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SHOEMAKER, Lois MEIER, AND SHOEMAKER, 
Morris B. The Conservation of Trees and 
Forests. Trenton, N. J.: Department of 
Public Instruction, 1938. 16 p. 

This is a manual for teachers prepared for use 
during the seventh annual New Jersey Conserva- 
tion Week. Teachers in states other than New 
Jersey will find this manual just as useful as 
New Jersey teachers. The value of trees and 
forests, and how they may be conserved and pro- 
tected is discussed. A useful bibliography for 
classroom use is included. —C.M.P. 


Haupt, Georce W. An Experimental Applica- 
tion of a Philosophy of Science Teaching in an 
Elementary School. New York: Bureau of 
Publications, Teachers College, Columbia Uni- 
versity, 1935. 109 p. $1.50. 

From consideration of issues relating to con- 
tent and methods used in teaching science in ele- 
mentary schools, the author concludes that “these 
various points of view have become crystallized 
into two distinct philosophies of science instruc- 
tion for children. On the one hand, there is the 
proposal that experiences should be provided 
which permit of interpretation and explanation 
contributory to an understanding of ‘large gen- 
eralizations.’ On the other hand, there is 
the assumption that young children are not 
capable of the kind of mental activity necessi- 
tated by the ‘large generalization’ type of aim 
and that therefore their experiences should con- 
sist mainly of observations.” 

This study was made to secure experimental 
data relating to the assumption made by the 
“generalization” type of philosophy, that is, that 
the application of this philosophy necessitates 
particular kinds of mental processes, that young 
children are capable of these mental processes, 
and that a practical continuous gradation of con- 
tent can be effected. As a basis for this experi- 
mental study, the objective—Green plants con- 
vert energy of light into energy of food and 
fuel—was studied. 

The results of the experimental teaching pre- 
sent evidence that children on each grade level 
generalize in terms of their experiences—the 
generalizations on lower levels differing from 
those on higher levels by being less complex. 
The data also show how an objective makes pos- 
sible “elements of learning for 
throughout a range of grade levels.” 

This study presents the first experimental data 


presentation 


showing how the “generalization” type of philos- 
ophy may function in developing a continuous 
integrated science program in elementary schools. 


—F.G.B. 
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BEAUCHAMP, WILBUR L., AND WEsT, JoE Younc. 
Curriculum Foundation Series. Science for 
Children. Chicago: Scott, Foresman and Com- 
pany, 1935. 144 p. Free to those who use 
Science Stories. 

This book is written to aid teachers who use 
Science Stories, Books 1, 2, and 3, of the Cur- 
riculum Foundation Series and should be invalu- 
able to them. It considers the following topics: 
objectives of science in primary grades; activi- 
ties for children in the first semester of the first 
grade; steps in lesson planning; and _ teaching 
procedures for book one and two of the series. 
In the appendix, there is given a discussion of 
topics, such as the field trip, bird feeding stations 
and houses, insect cages, gardening, how to set 
up aquariums and terrariums, and the care of pets 
in the classroom. —F.G.B. 


BEAUCHAMP, WiursurR L., Focc, Harriet M.,, 
CRAMPTON, GERTRUDE, AND Gray, WILLIAM S., 
Curriculum Foundation Series. Science Stories. 
Book 2. Chicago: Scott, Foresman and Com- 
pany, 1935. 176 p. 

This is the second book of the Curriculum 
Foundation Series. The carefully selected sub- 
ject materials are organized around scientific 
ideas that are important for the child in under- 
standing many common things about him. Atten- 
tion is directed toward accurate observation, per- 
forming experiments, and drawing conclusions 
all of which are inherent in the scientific method 
of work. The book is written in such a way that 
the young reader will gain interest in and an 
awareness and greater understanding of his en- 
vironment. Special attention has been given to 
vocabulary and techniques of reading. The book 
is beautifully illustrated by appealing and appro- 
priate photographs and drawings in color and by 
diagrams that are intimately tied up with content. 

This is an excellent book for young readers. 


—F.G.B. 


BEAUCHAMP, WILpuR L., Focc, Harrier M., 
CRAMPTON, GERTRUDE, AND Gray, WILLIAM S. 
Curriculum Foundation Series. Science Stories. 
Book 3. Chicago: Scott, Foresman and Com- 
pany, 1936. 256 p. $.76. 

This is a delightful book in science for chil- 
dren on the third grade level. It is written in 
such a way that pupils will derive a growing 
interest and understanding of the science world 
in which they live. The concepts and experiences 
included have been found through experimental 
study to be within the interest and understanding 
of the third grade child. Special attention has 
been given to the development of vocabulary and 
to techniques of reading. The illustrations are 
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excellent and inherently tied up with reading ma- 
terials. They include photographs in color and 
in black and white, drawings, diagrams, and 
maps. —F.G.B. 


HuntTINGTON, EttswortH. Season of Birth, Its 
Relation to Human Abilities. New York: 
John Wiley and Sons, Inc., 1938. 473 p. $3.50. 
For several decades psychologists and others 

have suggested a relation between the time of 
year or season of birth and relative vitality and 
intelligence. Mr. Huntington has assembled a 
large amount of statistical records and has 
treated them under nineteen chapter headings. 
The data are from the United States, England, 
Belgium, France, Russia,- Japan, with scattered 
reports from still other countries. The data are 
not always comparable since they were collected 
and tabulated by different persons, in different 
ways and for different purposes. However, the 
author is quite tentative in conclusions from such 
data. Indeed some readers will find it difficult 
to make their own or learn the author’s infer- 
ences regarding many questions. 

Obviously, the period or season of conception 
in given cases determines the period or season of 
birth. If, however, certain periods or seasons are 
unfavorable to the life or intelligence of children 
born at those times, it could be claimed that 
natural selection tends toward restriction of life 
and intelligence for persons conceived approxi- 
mately nine months earlier. That is, if children 
born during early autumn are inferior in either 
intelligence or vitality, it might be inferred, that 
autumn is unfavorable; or that the preceding 
December, January and February are unfavor- 
able conception periods; or that the intervening 
nine months’ period is unfavorable for proper 
pre-natal development. However, when it is 
pointed out that any nine-month period is three- 
fourths of the whole year, the pre-natal develop- 
ment idea seems inconclusive. 

Then, the author shows that the number of 
children surviving from a given period and their 
intelligence relative to births of another period 
do not always go together. In some countries it 
seems that the larger number of surviving chil- 
dren is associated with somewhat lower intelli- 
gence. On this point as on certain others the 
results suggest conflicting implications. 

In some countries, both the number of births 
and relative intelligence appear to be closely re- 
lated to climatic and industrial factors. For 
example, in Japan the summer period is pecu- 
liarly severe for working women. Small, close, 
and hot cooking and living rooms, work for long 
hours waist-deep in rice fields with heavy wet 
clothing, short sleeping hours, all combine to 
result in fewer summer conceptions and poorer 
quality in the resulting births. After October 
has come health improves and better births ap- 
pear in the following June and July. Huntington 
shows, however, that there is an important nat- 
ural history factor of control as well as the fac- 
tors of climate and industry. 
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In general the author concludes that superior 
births occur in late winter and early spring 
months; and that important causes are the more 
favorable temperatures for conception in late 
spring and early summer; and that natural selec- 
tion has operated through long periods to elimi- 
nate part of the young born at less favorable 
periods. —O.W.C. 


Daty, ReGINAL ALDWORTH. The Changing 
World of the Ice Age. New Haven: Yale 
University Press, 1935. 261 p. $5.00. 

This is an excellent and thorough treatment of 
the problems of interpreting the phenomena of 
glaciation. It combines, in an unusual way, the 
generalized treatment which gives the layman an 
understanding of the problems involved, and the 
detailed and specific data needed by the special- 
ist. The book considers in detail the changes in 
ocean volume due to the formation of ice caps, 
and their melting, and the results of the shifting 
weight of these large masses of water and ice on 
the plastic deformation of the continent. The 
logic of the organization of the material is re- 
markable. At every step it is made clear exactly 
what are observable facts, what assumptions are 
made, and comparative hypotheses are critically 
discussed. The first chapter discusses the evi- 
dence with regard to present and past ice-caps 
and the effect of the shifts of water from ocean 
to land in their formation. In order to elaborate 
upon this the author introduces a chapter dealing 
with present ideas as to earth structure and the 
mechanism of the earth’s deformation and recoil 
under variation of crustal load. Then follows 
chapters on the change in sea level and interpre 
tation, and a chapter on Coral Reefs and the Ice 
Age. While this is not exactly light reading the 
complexities of the problem have been presented 
so clearly and in such a well organized way that 
one with only a minor knowledge of geology will 
be given a remarkably comprehensive insight into 
the nature of the problems of glaciation, of the 
data which bear upon these problems and _ their 
interpretation, and of the present status of 
thought in regard to them. Data tables, maps 
and diagrams are unusually fine. The reviewer 
feels that through reading this book he has 
gained a unified picture of a phase of geology 
which heretofore had been comprehended only as 
a few bits of more or less unrelated information. 

—QO. E. Underhill. 


THe Montury Star FInoper. 
Roofs, Rockefeller Center, 30 
Plaza, New York, N. Y. 
$1.00 a year. 

The first page of this 8 page pamphlet contains 

a star map for the evening sky for the month. 

The back page contains a similar map for the 

early morning hours before sunrise 


Observation 
Rockefeller 
10 cents per copy, 


A complete 
sky chart giving right ascension and declination, 
based on the American Nautical Almanac chart, 
contains the detailed information for moon, sun 
and planets for the month. Short articles of 
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current interest about the planets and stars to be 
seen are given, and notes are given about the 
planets, double stars, nebulae, moon, and plan- 
etoids which may be observed. This should 
prove a very valuable aid to any group carrying 
on amateur star study. —O. E. Underhill. 


CARPENTER, Frances. Our Little Friends of 
China, Ah Hu and Ying HWA. New York: 
American Book Company, 1937. 232 p. 

This is one of a series of home-life readers for 
children, an excellent introduction to the study of 
geography. The daily activities through the four 
seasons of a boy and girl on a farm in central 
China form the basis for the story, and through 
their activities our school children learn of 
Chinese life on the farm and in a larger town 
and cities. Stories of folklore, changes brought 
about by modern progress, and strange customs 
of China are also given. Colored drawings make 
tasteful illustrations for the text. —L.M.S. 


A New Development in Natural Science Peda- 
gogy. Nature Magazine as a Current Text for 
Classroom Instruction in Natural Science. 
Washington: American Nature Association, 
1936. 28 p. 

This is a pamphlet on the use of Nature 
Magazine in the classroom, showing how its 
material can be adapted to various methods of 
teaching. Along with Nature Magasine’s Guide 
to Science Teaching, teachers will find this ma- 
terial helpful in making fullest use of the rich 
offerings of Nature Magazine. —-L.M.S. 


Arkinson, AGNeEs Akin. Perkey, a Biography 
of a Skunk. New York: The Viking Press, 
1937. 100 p. $1.50. 

For ten years in the yard of their California 
home, Agnes and Spencer Atkinson have been 
putting out food for skunks, foxes, opossums, 
and ringtail cats. 

Perkey is the story of a young skunk telling 
of his experiences at the feeding rock at the 
Man-House where he learns to be friends not 
only with the Man and Woman, but with the 
other animals which feed there. 

Delightful photographs taken by the animals 
themselves illustrate the book. It is a charming 
story and one that would enhance interest in our 
native animals. —L.M.S. 


Atkinson, AGNEs AKIN. Skinny, The Gray 
Fox. New York: The Viking Press, 1936. 
111 p. $1.50. 

This is a true story of the adventures of a gray 
fox. The story begins when Skinny was very 
young, before his eyes were open. At the early 
age of seven days, his family consisting of father, 
mother, and three cubs were driven by a great 
forest fire from their comfortable den in a dark 
warm cave. For a long distance the parents 
carried their young in their mouths. Finally 
with many other wild folk they found refuge in 
Eaton Canyon, Los Angeles National Forest, 
California. 
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Skinny grew up in the Canyon and learned to 
do many of the things that a fox must do in 
order to be successful in living and to develop into 
a wise and wary animal. After he had been 
“on his own” for some time, he found the home 
of Dr. and Mrs. Atkinson who regularly put food 
on flat rocks back of their house for wild animals 
that were brave enough to come for it. These 
kindly people were rewarded by daily visits from 
Skinny and the other wild animals that came to 
eat. They had opportunity to watch wild ani- 
mals at close range, and were given pleasure in 
the satisfaction that comes in gaining confidence 
of wild folk. 

The book is illustrated beautifully by seventeen 
photographs taken of Skinny and his companions, 
Children between the ages of eight and twelve 
years of age will enjoy this book which gives a 
new and delightful insight into the activities of 
a young wild fox and his associates. —F.G.B. 


3uTLER, Lortne Lercuer. Birds Around the 

Year. New York: D. Appleton-Century Co., 

1937. 242 p. $2.00. 

In an attractive, fresh, lucid manner, the reader 
is introduced to the activities of common birds 
throughout the year. In each season—spring, 
summer, autumn, and winter—one is taken to 
fields, woods, parks, and gardens to enjoy birds 
as they return to their summer homes, go about 
their nest building, incubate their eggs, care for 
their young, and finally leave for their winter 
homes. While the book deals primarily with 
birds, the reader is given an intimate acquaint- 
ance with the procession of wild flowers as they 
blossom from early spring until late fall. One 
constantly feels the close familiarity of the 
author with birds and flowers which she has 
studied all through her life. The reader’s enjoy- 
ment is enhanced by eight full page illustrations 
in black and white that are reproductions of 
paintings, drawings, and etchings by well known 
artists. 

This book will be satisfying to students of 
junior-and-senior-high-school age. and adults 
alike. It should find place in every high-school 
library. —F.G.B. 


Porter, WALTER P., AND HANSEN, Ernar A. 
The Pond Book. New York: The American 
300k Company, 1936. 210 p. $.88. 

This book emphasizes content in science de- 
signed as accurate supplementary reading ma- 
terial and as source materials for other subjects 
for children in the. intermediate grades in ele- 
mentary schools. The materials have , been 
studied critically by three scientsts. The stories 
are about animals and plants that live in and 
around ponds, such as the giant waterbug, water 
strider, whirligig beetle, backswimmer, mosquito, 
caddisfly, dragonfly, crayfish, fairy shrimp, cat- 
fish, water snake, turtle, frog, toad, salamander, 
mudpuppy, kingfisher, heron, killdeer, redwing 
blackbird, pitcher plant, sundew, water lilies, 
cattails, and wild rice. 
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After each story is a list of things to do that 
are suggestive of ways interest can be extended 
by first hand experiences. The book is illus- 
trated by appropriate photographs and drawings. 

—F.G.B. 


PorTER, WALTER P., anp HANSEN, Ertnar A. 
Fields and Fencerows. New York: The 
American Book Company, 1937. 274 p. $.80. 
This book like The Pond Book by the same 

authors emphasizes content in science as supple- 
mentary reading material and as source material 
for other subjects, for pupils in the intermediate 
grades in elementary schools. It deals with 
topics relating to ants, spiders, opossums, rac- 
coons, skunks, bees, monkeys, grasshoppers, 
snakes, turtles, birds, trees, common spring 
flowers, ferns, seeds, cotton, hemp, wild fruit, 
bread mold, and mushrooms. The materials have 
been examined carefully by scientists for ac- 
curacy of statements. 

At the close of each story is a list of things to 
do. The book is illustrated by many photo- 
graphs that are intimately tied up with the 
content. —-F.G.B. 


Mannix, Dante, P. More Back-Yard Zoo. 
New York: Coward-McCann, Inc., 1936. 
252 p. $2.00. 

This is a series of stories about animals writ- 
ten by a man who knows them and likes them. 
In the stories many interesting things are told 
about hawks used in falconry; “The Demon 
Rat” that turns out to be a mink; life in a tropi- 
cal fish aquarium; Susie, a pet vulture; beavers 
in an unfrequented section of Canada; activities 
of a great horned owl; alligators on a farm in 
the southern part of the country; a pet parrot; 
rattlesnakes; centipedes; tarantulas; and many 
other animals. 

These stories are refreshing and entertaining 
reading. They will be enjoyed by children of 
junior high school and secondary school age as 
well as by adults. Many excellent photographs 
add to the attractiveness of the book. 

—F.G.B. 


Sutron, Grorce Mixscu. Birds in the Wilder- 
ness. Adventures of an Ornithologist. New 
York: The Macmillan Company, 1936. 200 p. 
$3.50. 

This is a book that no lover of birds can afford 
to miss. It is written by a man who knows birds, 
who has lived with them and other wild folk all 
of his life, and who is an ornithologist and bird 
painter of note. 

In an attractive and informal manner, the 
author tells of his exciting experiences with blue- 
jays when a boy in Nebraska; of his adventures 
with road-runners and a turkey vulture in Texas; 
the pleasure derived from raising baby road- 
runners; the joy of watching a pair of screech 
owls that made their home in an old apple tree 
in the yard of his West Virginia home; and the 
pride and thrill experienced when his half-tone 
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illustrations used in the story of his pet road- 
runners brought about the friendship and inspira- 
tion of Louis Agassiz Fuertes. The reader 
shares much of the thrill and excitement of the 
expedition to the breeding land of the blue goose 
on James Bay, Canada, and the finding of the 
wood ibis, swallow-tail kite, and man-of-war in 
their natural habitats in southern Florida. Then 
one is taken on an expedition to the west coast 
of Hudson Bay in the first successful search for 
the eggs of the Harris Sparrow. 

In addition to telling the story of interesting 
adventures with birds, the reader is given some 
idea of the enthusiasm, patience, effort, and sacri- 
fice involved in gaining information about the 
habits of birds and in securing museum specimens. 

The book is illustrated beautifully by the author 
by twelve pencil drawings and field sketches in 
color made from living or freshly killed birds. 
The charming informal style makes the stories 
of experiences with birds and the adventures of 
the many excursions in forest, field, jungle, and 
tundra delightful reading for adults and young 
people in secondary schools. —F.G.B. 


StranG, Rutu. An Introduction to Child Study. 
New York: The Macmillan Company, 1938. 
631 p. $3.00. 

Those persons who found the first edition of 
the above title (1930) by Ruth Strang to be 
helpful, will be pleased with the wider range of 
material the author has brought into this revised 
(1938) edition. Her book is essentially “an 
applied psychology of childhood.” Student groups 
in laboratory or observational study of children, 
as well as parents and teachers, should find this 
a very practical and helpful study. The study of 
child behavior begins with a look into hereditary 
influences and continues through successive stages 
into a study of the adolescent years. The physi- 
cal, mental and social problems of children of 
respective stages are reviewed and studied in a 
light that will interest teachers particularly be- 
cause these problems are so often related to the 
school-room. There is evidence of much research 
on the part of the author as well as a splendid 
utilization of some of the more recent investiga- 
tions of others in allied fields. 

There are many people who believe that much 
of the maladjustment to be found in adulthood 
today is attributable to a lack of sympathetic 
guidance through the earlier periods of life. It 
is to be hoped that books like this of Ruth 
Strang’s will promote a greater extent of emo- 
tional stability in the years to come. 

—Fred B. Bryant. 


Monroe, WALTER S., AND ENGLEHART, Max D. 
The Scientific Study of Educational Problems. 
New York: The Macmillan Company, 1936. 
504 p. $3.00. 

Research in the field of education is being im- 
proved rapidly by the continued study represented 
in some of the new books appearing in our 
libraries. The book by Monroe and Englehart is 
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one of the latest and most complete. It includes 
chapters on the definition of educational prob- 
lems, collection of pertinent data, elementary 
techniques for handling such data, errors fre- 
quently made, studying the past in education, 
measuring instruments, survey techniques, experi- 
mentation, prediction, studying relationships, the 
philosophy of research, evaluation of research, 
and progress toward a science of education. 

As a textbook for courses in educational re- 
search or as a reference book for research 
workers, this book will be distinctly helpful. 
Extensive bibliographies direct the reader to 
other sources of similar and supplementary 
information. —A.W.H. 


3RONSTED, J. N. Physical Chemistry. New 

York: The Chemical Publishing Company, 

1938. 394 p. $5.00. 

A physical chemistry text by the man who 
formulated the proton theory of acids and bases 
should be of interest to all teachers of physical 
chemistry and those teachers of general chemistry 
who use the proton theory. The book has been 
available in Danish since 1936 but this is the first 
English edition. The author approaches physical 
chemistry from a thermodynamic standpoint and 
does an excellent job. There are several factors, 
however, which in the opinion of this reviewer 
prevent the book from being a good text for 
classroom use. The first is the lack of any infor- 
mation on the experimental side of physical 
chemistry. The second is the absence of the 
usual problem lists found in American texts. 
However, as a reference book this text cannot be 
too highly recommended. The Chemical Pub- 
lishing Company are the exclusive agents in 
North and South America for this book. 


—P. E. Hatfield. 


Stuart R. Introductory General 
Chemistry. New York: The Macmillan Com- 
pany, 1938. 731 p. $3.50. 

This is the revised edition of a text first pub- 
lished in 1932. It is a conventional general 
chemistry text in most respects. Each chapter 
is followed by a list of questions and in addition 
a set of 54 problems is included in the appendix. 
For the student majoring in chemistry the inclu- 
sion of somewhat more theoretical and less de- 
scriptive material might be helpful. The chap- 
ters on the metals are written with a view toward 
assisting the student in carrying out the quali- 
tative separations which are usually introduced 
into second semester laboratory work. The usual 
tables are contained in the appendix. The line 
drawings in this book are excellent but some of 
the photographs are poor. —P. E. Hatfield. 


3RINKLEY, 


MeEvtpruM, WILLIAM B., AND FLosporr, EArt W. 
Qualitative Analysis of Inorganic Materials. 
New York: American Book Company, 1938. 
250 p. $2.50. 

This text is intended for use in several types 
of qualitative courses. The material is arranged 
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so that some of it may be omitted in the type of 
qualitative course taught in the second semester 
of general chemistry. Utilization of most of the 
material in the book makes it suitable for use in 
a one semester course in qualitative analysis. 
The book is divided into three sections: Funda- 
mental Principles, 83 pages; Laboratory Work, 
115 pages; Appendix, 19 pages. The first sec- 
tion contains the theoretical material necessary 
for the complete understanding of the reactions 
involved in qualitative analysis. However, the 
ten problems and five questions at the end of 
this section hardly seem adequate. The second 
section contains preliminary experiments and 
methods for systematic analysis. The book 
makes no attempt to fall in with the present 
trend toward semi-micro analysis. The third 
section contains the usual apparatus and ma- 
terial lists for the course as well as solumility 


tables. A short bibliography is included. 
—P. E. Hatfield. 
Caswe__, Atpert E. An Outline of Physics. 


New York: The Macmillan Company, 1938. 

590 p. $3.75. 

This book is a revision of an earlier edition. 
It is not intended for those planning to major in 
physics. In the words of the author, “Selection 
of material has been made with the fact in mind 
that most students will never take a more ad- 
vanced course in the subject.” The book is 
divided into the conventional units; Properties 
of Matter, Mechanics, Heat, Electricity and 
Magnetism, and Light and Sound. In addition 
a fifty-nine-page section on modern physics is 
included. Some of the best material in the book 
is included in this section. Most of the chapters 
are followed by problem lists. The answers to 
odd-numbered problems are included in_ the 
appendix. —P. E. Hatfield. 


CurTMAN, Louvuts J. Qualitative Chemical 
Analysis. New York: The Macmillan Com- 
pany, 1938. 514 p. $3.75. 

This is the second edition of a very complete 
qualitative analysis text. The theoretical ma- 
terial in the book is very good, especially the use 
of the Bronsted concept of acids and bases. A 
large number of problems are included. In addi- 
tion to the usual macro methods, a short section 
on semi-micro analysis has been included. The 
book is intended for use in either a one- or a 
two-semester course. —P. E. Hatfield. 


Smart, W. M._ Astronomy. New York: 
Oxford University Press, 1937. 158 p. $1.50. 
This book is an excellent exposition on the 

fundamentals of the universe for the general 

reader and for supplementary reading in survey 
courses. It deals with the elements of the solar 
system, the history of planetary discoveries, how 
light travels through space, the origin of the 
nature of the stars and something of the depth 
and size of space. 

It is easy reading and decidedly easy to inter- 
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pret. The author has made a distinct contribu- 
tion for the general reader. 

This book is one of the series being published 
by the Oxford University Press, with the gen- 


eral title, Zhe Pageant of Progress. It should 
be accessible to students of all ages in every 
school library. 

Although in some respects the point of view is 
different from that of American astronomers, it 
is not by any means radical. The author is a 
distinguished worker in his field and is highly 
respected by his contemporaries. 

—E. C. Harrah. 
SayLes, Leonarp P. Manual for Comparative 

Anatomy. New York: The Macmillan Com- 

pany, 1938. 214 p. $1.60. 

In this book the author has compiled a large 
amount of information in a limited space. It is 
adaptable to many situations because a large 
number of types are included. The material is 
organized on the basis of the systems that make 
up the arrangement so that it can become truly 
comparative. 

A teacher desiring comparative anatomy guides 
can select from this text the forms they are using 
and adapt them admirably to their own work. 

For one semester courses in comparative 
anatomy, the book would be somewhat bulky and 
the student would find it necessary to turn 
through many pages to find the material desired. 

The binding is of the ring type and lends itself 
admirably to laboratory usage because it lies 
open in the perfectly flat manner. The diagrams 
are well made and exceedingly clear. These will 
enable the students to carry their dissection 
through with little difficulty. In general the 
work will be a decided help to those who give 
courses in comparative anatomy. 

—E. C. Harrah. 


Bruner, Henry Lane. Laboratory Directions 
in College Zoélogy. New York: The Mac- 
millan Company, 1938. 163 p. $1.75. 

This book is a revised edition of the 1926 
copyright by the same author. Minor changes 
have been made in various places and errors have 
been corrected. 

For those who desire a laboratory manual for 
the traditional type of zodlogy course, this book 
is well fitted. It has directions for a large num- 
ber of types and is suited for a complete year's 
work. However, by careful selection, one may 
reduce the length of time spent on it. It is best 
adapted to go with Hegner’s College Zodlogy. 

The author, Professor Bruner, and his asso- 
ciates have done an excellent job of preparing 
the manual for the traditional course. 

—E. C. Harrah. 


Water, Hersert Evucene. Genetics. New 
York: The Macmillan Company, 1938. 412 p. 
$3.00. 

This book is intended for those interested in a 
textbook on genetics that can be interpreted by 
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the uninitiated. The fourth edition of Walter's 
Genetics is a very desirable production. The 
author, again in a clear, interesting style, has 
brought up to date the recent information 
acquired by research workers and presented it in 
his usual understandable manner. ’ 

The addition of a series of problems that the 
student may practice in interpretation of prob- 
lems in genetics is a decided help in its use. 

The writer believes that this book should be 
available in every school library so that students 
who are interested in acquiring knowledge on 
heredity and eugenics will have available a read- 
able text that is reliable. —E. C. Harrah. 


Rose, Mary Swartz. Foundations of Nutrition. 
New York: The Macmillan Company, 1938. 
625 p. $3.50. 

Those who are interested in a course in nutri- 
tion or in reference reading for courses in physi- 
ology with respect to metabolism will find The 
Foundations of Nutrition by 
good. 

In the third edition Professor Rose has 
brought the book up to date with the addition of 
new material based on recent research, The 
sections that are notably enlarged and expanded 
are those on the vitamins and hormones. The 
addition of new illustrations has added materially 
to the value of the book. 

In addition to the text material there is an 
appendix of admirable material concerning foods 
and their food value, with respect to mineral and 
vitamin content. This appendix also contains 
tables showing the amount and kinds of food 
needed by individuals of different ages and under 
different conditions of physiology 

The writer feels that there is no more valuable 
work on the market with reference to metabolism 

—E. C. Harrah. 


Rose exceedingly 


Ho_tMAN, RicHaArp M., AND Rosstns, WILFRED 
W. A Textbook of General Botany for Col- 
leges and Universities. New York: John 
Wiley and Sons, Inc., 1938. 664 p. $4.50. 

In A Textbook of General Botany, the authors 
have again reached a climax in textbooks for 
botany. The fourth edition of Holman-Robbins 
has been enlarged in many sections in conform- 
ance with recent research in this field, especially 
the sections on absorption and conduction by 
roots, which has been almost entirely rewritten, 
and the section dealing with sap in stems in 
conduction of foods, which has been enlarged 
and modified. The theory of active solute ab- 
sorption has been given more weight and a better 
interpretation. 

The subject matter pertaining to the origin 
and development of life has been thoroughly 
revised, and the classifications of tissues have 
been materially changed. The authors have also 
included a discussion of the relation of hormones 
to growth phenomena, a field of study which is 
becoming more and more important in the field 
of botany. 
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This book again stands out distinctly in its 
field and, without doubt, will maintain a con- 
tinued high reputation. —E. C. Harrah. 


Anonymous. The Case for Freedom from Fed- 
eral .Control of Hours and Wages. Chicago 
(221 N. La Salle Street): Machinery and 
Allied Products Institute, 1938. 21 p. 

This is a pamphlet ably presenting the facts 
upon which are based the argument against fed- 
eral regulation of wages and hours. It is main- 
tained that our rapid economic and social prog- 
ress, thus far achieved, has been due to freedom 
from control. A continuation of this freedom 
from control assures our further advance. A 
series of interesting graphs and charts are 
included. —C.M.P. 


Howat, A. A. 
York: The 
1938. 221 p. 
One of the most striking agricultural develop- 

ments in the United States in recent times has 

been the rapid rise of the soybean. In 1907 there 
were 50,000 acres; in 1935, nearly 5,500,000. In 

1920, seed production was 3,000,000 bushels; in 

1935, about 40,000,000 bushels. Remarkable 


The Soybean Industry. New 
Chemical Publishing Company, 


progress has been made in developing food and 
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industrial uses for the soybean, the oil and meal, 
At present there are 45 oil mills; 40 concerns 
manufacturing soybean food products and soy- 
bean flour; and 75 factories are turning out vari- 
ous industrial products. In 1936 soybeans were 
frst listed on the Chicago Board of Trade. The 
price per bushel is approximately that of wheat. 

In this book Dr. Howath writes from many 
years of practical experience as an observer, re- 
search worker and practical technologist. Few, 
if any, Americans are so well-informed regard- 
ing soybeans. This book is an authoritative 
treatise, yet is not too highly technical for anyone 
desiring accurate information. Few plant prod- 
ucts have a greater variety of uses. 

You are probably eating soybeans in some 
form or other. The flour is being used in mak- 
ing bread, in wieners, frankfurters and bologna 
sausage. The oil is used in'makiing mayonnaise 
and salad dressings. Soybean oil is also used in 
point, making synthetic resins, soap, waterproofing 
cement, codling moth control, artificial petroleum 
and so on. Plastics, and adhesive and sizing ma- 
terials constitute important uses of soybean 
protein. 

No wonder the Japanese wanted Manchuria 
because of the soybeans that are and can be 
raised there! —-C.M.P. 
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